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Showing the front movable “apron” over the tank and the main stage, with the hydraulic rams by which they are raised and lowered; the traps in the main stage, and runways by which processions, etc., enter and leave the stage. 
Sectional View of the Stage. 
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»wing the auditorium, the front “ apron" (stage) forward of the curtain, and the proscenium arch. The apron, which is here shown with two 42-foot cireus rings in position, ts carried on hydraulic plungew 
tank of water measuring 60 by 100 feet. When aquatic performances are to be given, the apron is lowered bodily to the bottom of the tank. Bebind the curtain is a movable stage meagariug 6) by 100 feet. 
MECHANICAL FEATURES OF THE NEW YORK HIPPODROME.—([See page 241.] 
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JAPAN'S LOSSES: ‘ON THE SEA. 

As the result of the most successful and artistic way 
in which the Japanese government has managed to 
conceal the exact extent of its naval losses and damage, 
it is difficult to say with any certainty just what these 
amount to. It is claimed by the Russian government 
that altogether half a dozen battleships and cruisers 
have been lost beyond recovery, and the indications are 
that this estiniate is not too large. It is known that the 
battleship “Hatsuse” was sunk by a mine ten miles off 
Port Arthur, in deep water from which she cannot be 
recovered. There also appeared a few weeks ago, in 
the dispatches from Tokio, an acknowledgment, which 
was said to be official, that the baitleship “Yashima” 
was struck by a mine off Dalny last summer and lost 
Subsequently there has been some contradiction of 
this report; although the consensus of opinion to-day 
fs, that she too has been wrecked beyond recovery. The 
Japanese also acknowledge the loss of the protected 
cruisers “Yoshino” and “Miyako,” and the cruiser 
“BSal-Yen,” formerly the Chinese “Tsi-Yuen,” and also 
the “Hel-Yen,” another old coast-defense vessel cap- 
tured from the Chinese, and the gunboat “Kaimon.” 
These, with the exception of the “Yoshino,” which 
was sunk by collision, all fell victims to the deadly 
mine. The “Chiyoda” was also struck by a mine. It 
is claimed by the Russians also (and their estimates 
of naval damage have generally been since verified) 
that they have altogether, in the course of the war, 
damaged or sunk sixteen destroyers and torpedo boats 
Tt is significant that one of the eight armored cruisers 
of the Japanese has not been mentioned for several 
months in the dispatches, and it is possible Japan is 
short of the services of one of these Vessels. If this is 
the case, she can now put in the fighting line four 
battleships and seven armored cruisers of modern and 
thoroughly up-to-date construction. Against these Rus- 
sia can put in her first fighting line four very powerful 
and well-protected battleships of the “Borodino” type, 
and two older battleships of doubtful value. These 
vessels form the principal elements of the Baltic fleet. 
If repairs have been completed on the armored cruisers 
“Rossia” and “Gromoboi,” now at Viadivostock, these 
vessels may also be counted in; but they will only be 
available in the event, either that they can escape from 
Viadivostock and effect a junction with Rojestvensky’s 
ships, or that the Baltic fleet can reach Viadivostock, 
before the encounter with Togo’s fleet takes place. 
Meanwhile the Japanese admiral has been reported as 
passing Singapore with a fleet of twenty-one vessels. 

—_>-2-— 
A SEA-LEVEL CANAL AT PANAMA. 

A distinguished European engineer, after visiting this 
country to study the secrets of our industrial success, 
stated, as the result of his observations, that we owed 
much of our rapid advancement to the free use which 
we make of the scrap heap. The observation was that 
of a shrewd observer; for there can be no doubt that 
the readiness of the American people to sacrifice ma- 
chinery, plant, and buildings, just as soon as it is rea- 
lized that the substitution of later and more improved 
methods and construction will more than pay for the 
cost of making the change, has been one of the most 
fruitful sources of our industrial progress. There are 
some flelds of work, however, and notably those which 
fall within the province of the civil engineer, to which 
the above considerations do not, or should not, apply. 
Both she common dictates of prudence and the dearly- 
bought experience of the past, teach us that, in the 
construction of railways, canals, reservoirs, and all 
heavy costly works of a similar character, every- 
thing ‘with a strict regard for the 
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that great engineering problem to which the United 
States has committed itself in the construction of a 
ship canal across the Isthmus of Panama. From 
whatever standpoint we look at it, the conviction is 
brought home to every thoughtful mind that this is 
destined to become in due time, and rather, sooner 
than later, the most important artificial waterway in 
the world. Therefore, it should be constructed with 
a view to rendering it available for all the shipping 
and for any size of vessel, that may wish to pass 
through; moreover, it should be so constructed as to 
offer the minimum of risk and the speediest transit 
possible, to the great and ever-increasing tonnage that 
will make use of it. 

There can be little doubt that it is considerations of 
this nature that have produced the growing sentiment 
among engineers and in Congress, in favor of the con- 
struction of a sea-level canal rather than of one with 
locks and a summit level; and the feeling has been 
strengthened by the opportune report recently made 
to the Isthmian Canal Commission by their Engineer- 
ing Committee, in which it is shown that recent de- 
velopments at the Isthmus indicate that a sea-level 
canal can be constructed in from ten to twelve years, 
at a cost not to exceed $230,500,000. This is only 
52,.462.000 more than the estimated cost of a canal 
with locks, with a summit level of 60 feet above mean 
tide. Moreover, the sea-level canal would take only from 
two to four years longer to construct; if completed on 
the generous dimensions proposed by the engineers, it 
would be sufficient to accommodate the largest ships 
that would be built for many years to come; and it 
would present the great advantage that deepening and 
widening of the canal could be carried on at any time 
without the least interference with navigation. 

The recommendations of the committee call for a sea- 
level canal, with a bottom width of 150 feet and a 
minimum depth of water throughout of 35 feet, with 
twin tidal locks at Miraflores to accommodate the rise 
and fall of the tide, the locks to be 100 feet in width and 
1,000 feet in length. The total estimated cost of 
$230,500,000 includes an allowance for administration, 
engineering sanitation, and various contingencies 
amounting to $38,450,000; but makes no allowance 
for interest during construction, expense of zone gov- 
ernment, and collateral expenses. It is recommended 
that the Chagres River be controlled by a dam at 
Gamboa built to a height to crest of 200 feet, the sur- 
plus waters of the lake thus created to be carried off 
to the sea by means of tunnels through the divide. 
The work on the foundations of the dam will require 
from one to one and a half years, and in the opinion 
of the committee, it should be begun at once. 

It is satisfactory to know that the estimate of cost 
is based upon the probable cost of excavation of the 
Culebra cut, which in a sea-level canal would consti- 
tute the main obstacle* to be overcome. For the cost 
of operation in the cut has been accurately determined 
in the work of excavation with American machinery 
and methods that has been carried on by the govern- 
ment for several months past. It has been found that 
the entire excavation can be done at a cost of fifty 
cents a cubic yard. The former Isthmian Canal Com- 
mission estimated this cost at eighty cents a yard. This 
reduction amounts to a total for the whole work of 
$15,000,000; and it is this great reduction in a class of 
work which will constitute by far the largest element 
of cost in the sea-level canal, that is given by the com- 
mittee as a justification of the larger scheme. Fur- 
thermore, it is pointed out that the results thus far 
obtained in the Culebra cut have been reached under 
disadvantageous conditions of organization of both 
plant and force; and the Chief Engineer estimates that 
with one hundred steam shovels installed, and with a 
complete system of tracks to serve them, a yearly 
record of 30,000,000 cubic yards of excavation may be 
reached, without requiring a greater output per steam 
shovel or greater speed in working than has already 
heen attained. ; 

Finally, by way of emphasizing the necessity for 
building the canal with ample dimensions, that may be 
readily increased at any time in the future without 
interfering with navigation, we may mention that there 
are two transatlantic steamers now under construc- 
tion, which are to have a draft of 35 feet and a total 
length of just under 800 feet. Twelve years from this 
time, when the canal is opened, there will be vessels 
afloat exceeding even these dimensions. 


Sore 
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THE TIDES AT COLON AND PANAMA. 

The great difference in the amourt of rise and fall 
of the tides at the two ends of the Panama Cana! has 
been a source of considerable surprise to many persons 
unacquainted with the facts. 

At Colon, the Caribbean terminus, the mean range 
is 0.6 foot, while at Panama, the Pacific terminus, it 
is 12.6 feet. This is the official record of the Coast 
and Geodetic Survey. Rear Admiral Chester, of the 
U. 8. navy, who has spent several years on and near 
the Isthmus, gives the difference of tide as 8 feet and 
$2 feet on the Atlantic and Pacific sides, respectively. 





» on the Panama Canal, says the rise and 
, the Atlantic side, 
the mean level of the two oceans is precisely the same, 
*anama is 10 feet higher at high tide and 


course this occurs twice every day. 
It is here proposed to briefly state how this condition 
is brought about. 


. whose period is one day, will not be consid- 
The extreme fortnightly range of this oscilla- 
tion is about 1.2 feet at either Colon or Panama. 
are here concerned with the ordinary semi-daily tides, 

The semi-daily tides along the outer coast of the 
United States from Martha's Vineyard to Cape Cana- 
, occur at nearly one and the same time. 








The average range of tide generally lies between 
The simultaneous occurrence of 
» tide at once suggests the existence of an area con- 
taining a stationary wave, and extending southeasterly 
from the United States toward the opening between 
eastern Brazil and western Africa. 


7 feet for this coast. 


By the term “sta- 


movement, of a body of water, as when it is high water 
at one point, it is then high water over a large portion 
y, and correspondingly low water over the 
The lines bounding the middle 
portion of the area between the limits of greatest rise 
and fall are called nodal lines. 
the rise and fall is slight, but the horizontal movement 


remaining portion. 


Thus, near such lines 


is partly filled with 
water be oscillated vertically; the water will rise on 
one side of the basin as it falls on the other, while in 
the middle portion of the body of water there will be 
scarcely any vertical movement. 
to the case in hand, it will be seen that on the line be- 
referred to as extending southeasterly from the 
Atlantic coast of the United States, when it is high 
it will be low water in the 


while halfway between 


water on the said coast, 
region northeast of Brazil, 
these limits there will be a stationary wave. 
at halfway points, or along the middle of the line 
referred to, there will be little rise and fall, and hence 





small ranges of tide. 
Observation shows that at St. 
east of Porto Rico, the range is only 0.3 foot, 
range is small for all of the Leeward Islands. 
we are enabled to say with considerable certainty that 
a stationary wave exists extending southeasterly from 
the United States, and with its first nodal line ending 
This circumstance is very im- 
, because it explains why it is that the Atlantic 
Ocean tide does not enter the Caribbean Sea with suf- 
ficient range to cause a fair-sized derived tide at Colon. 
The tide at Colon is chiefly due to the tide 
in the Caribbean Sea by the direct action of the tidal 
forces, and is nearly independent of the tides of the At- 
Its range and time of occurrence correspond 
If there were a consider- 


Thomas Island, a little 


in the Leeward Islands. 


well with this assumption. 
able tide along the Lesser Antilles and other adjacent 
islands, it would find ample space between the islands 
to enter the Caribbean Sea, and would of course be al- 
most if not equally strong at Colon; 
Caribbean Sea is left to itself, so to speak, and responds 
but feebly to the moon’s attractive force. 

The relatively high tides at Panama are due chiefly 
to a stationary wave or oscillation contained, 
rt, in a large triangular area which constitutes 
the whole of the North Pacific Ocean. 

It is known that in triangular areas, the angles us- 
If again, for a simple 
, one will oscillate vertically a basin of tri- 
parily filled with water, this will be 
Panama lies at one of the 
3, the Gulf of Alaska marks an- 
other, and the eastern coast of the Philippines marks 
Me@teover, there is a gradual shoaling from 
the mouth to the head of Panama Bay, and this in- 
conformation of 
the land, or the curve of the shore line to the south- 
is another element in the case, 
it tends to form an angle and a bay favoring the higher 
The tides along the Pacific coast of Pana- 
ma and Central America occur at one and the same 
This suggests a aman wave. 
But the diminution of the range of tide 
at the port of Panama to 1.2 
gives further evidence of this stationary wave. 
evidence is obtained from different parts of the Pa- 
. in the immense basin 
cific, the tides are high at the points or angles of the 
great triangle before indicated, and slight at other in- 
termediate points or at what are technically denomin- 
ated nodal lines. Those desiring a further discussion 
of the subject, 
Coast and Geodetic Survey for the years 1900 and 1904; 
but enough has been given here to show in a general 
way how it happens that the tides at the two termini 
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of the canal differ so greatly in their amount of rise 
and fall. 

In the maps taken from the survey report for 1904 it 
is noticeable that the cotidal lines converge. or crowd 
together in the vicinity of the Leeward Islands as in 
a locality just west of Acapulco, Mexico, which indi- 
cates a rapid change in the time of tide across the 
nodal lines of the stationary waves described above. 
By cotidal lines, as the term itself indicates, is meant 
an assemblage of points where tides occur at the same 
absolute time. The maps also show that the time of 
tide changes but little in going along the Pacific coast 
of Central America or in going from the United States 
to the Bermudas or even to Porto Rico. For the facts 
upon which this article is based we are indebted to the 
courtesy of the Coast and Geodetic Survey. 

Ie ae hc aidilpibsciltiiniasmaaiaivagininian: 
AN ELECTRICAL ANALOGUE FOR, RESPIRATION. 

Hemoglobin, the coloring matter of the red corpus- 
cles of the blood, is remarkable for the facility with 
which it unites with oxygen to form oxyhzxmoglobin, 
which, in turn, parts as easily with the oxygen thus 
acquired and becomes reduced back to hemoglobin. 
It is this property that fits the substance for the part 
which it plays in the respiration of warm-blooded 
animals. It absorbs oxygen in the lungs and, after 
having been distributed through the body in the form 
of oxyhemoglobin, gives up the oxygen which it has 
brought with it. Even outside the body hemoglobin 
absorbs oxygen from the air and readily gives it up to 
reducing agents—for example, to the hydrogen evolved 
at the cathode of a galvanic cell. It may therefore 
take the place of manganese dioxide as a depolarizer 
in a zinc and sal ammoniac battery. 

A rod of gas retort carbon is painted with several 
coats of an aqueous solution of hemoglobin and im- 
mersed, with a rod of zinc, in a solution of sal am- 
moniac and common salt, in which hemoglobin is in- 
soluble. The electromotive force remains constant for 
a short time after the circuit is closed, then falls off 
suddenly as the last of the oxyhemoglobin is reduced, 
but it may be restored to its initial value by leaving 
the circuit open a while or, more rapidly, by blowing 
air into the liquid. The cell, therefore, produces en- 
ergy from the consumption of atmospheric oxygen, as 
the living body does, through respiration. 

The analogy goes even further, for if the cell is 
placed in an atmosphere containing carbonic oxide it 
does not recuperate in the manner described above. It 
is poisoned, and by the same substance that poisons 
animals under like conditions—the very stable com- 
pound carboxyhemoglobin. 

Long experience has proved this peculiar battery to 
be very suitable for bell-ringing and similar purposes, 
if it is set in the open air. The cost of maintenance 
is very small. 

— oe 
THE BRITISH NAVAL PROGRAMME FOR 1905. 
BY OUR LONDON CORRESPONDENT. 

The serious and far-reaching alteration in the bal- 
ance of naval power in Europe, caused by the destruc- 
tion of the Russian Pacific fleet by the Japanese, has 
manifested itself in the naval estimates of Great Brit- 
ain for the coming year. So great is this influence, 
that not only has the amount of money allotted for 
haval purposes been appreciably reduced, but several 
war vessels authorized in the 1904 programme have 
been definitely abandoned, while for the first time in 
twenty years the personnel of the navy is to be dimin- 
ished. Such a radical departure from progression on 
the part of the British government serves to throw the 
effect produced by the destruction of Russia’s navy 
into significance, since had there been no war in the 
East, Great Britain would have been compelled to 
maintain the policy which has been carefully followed 
each successive year for many years past. 

Another fact that has affected the British naval plans 
is the reorganization of the navy carried out by Sir 
John Fisher upon his accession to the premier post of 
the Admiralty. By his scheme all the less valuable 
and obsolete vessels in the British navy have been 
eliminated. Over one hundred vessels have been re- 
moved by his drastic measure, with the consequence 
that the navy has been rendered more heterogeneous 
and efficient, and is now a better fighting force than 
ever, 

The sum estimated to fulfill the requirements of 
the British navy during the coming year is $166,945,000, 
as compared with $184,445,000 required for 1904, show- 
ing a reduction of $18,500,000. Of this sum $47,830,000 
is to be devoted to new construction, representing a 
decrease of $10,440,000 upon the amount expended for 


. this purpose last year. Of the programme authorized 


last year, it is intended to abandon the construction of 
one armored cruiser and a number of destroyers. Ex- 
actly how many of the latter it has been decided to 
forego is not divulged, however. 

During the coming year the following vessels are to 
be laid down—one battleship, four armored cruisers, 
twelve coastal destroyers, six ocean-going destroyers, 


“and eleven submarines. No details, however, are forth- 


coming of these new ships. During the past year the 
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present fleet has been augmented by four battleships— 
“King Edward VII.,” “Commonwealth,” “Swiftsure,” 
and “Triumph”; one armored cruiser; four third-class 
cruisers; twelve submarines; nine destroyers; four 
torpedo boats, and one river gunboat. There are now 
in course of construction 62 vessels, comprising 8 bat- 
tleships, 15 armored cruisers, 1 second-class cruiser, 1 
third-class cruiser, 8 scouts, 18 destroyers, and 11 sub- 
marines. 

With regard to the destroyers, in the course of the 
development of this class of fighting unit, two qualities 
have successively predominated, namely, speed and sea- 
keeping power. Their study of the tactical and other 
questions involved has led the Department to the con- 
clusion that two classes of destroyers are requisite, one 
especially for ocean-going operations, and the other 
for use in the narrow seas. The Naval Board has ac- 
cordingly decided to combine the qualities of speed 
and sea-keeping power in a special type of ocean-going 
destroyer which will be expensive, and of which there- 
fore the number must be comparatively few, and to de- 
sign a new type of coastal destroyer which will be com- 
paratively cheap, and of which consequently a large 
number can be obtained. 

The policy of sending ships to private yards has 
proved completely successful, and the arrears in the 
repairs of the fleet have been completely overcome. 
It is not therefore necessary to provide during the 
coming year for repairs of any ships in private yards. 
It is intended to utilize the government yards for the 
purpose of keepinggthe present vessels in complete re- 
pair rather than to employ them for new constructional 
work. The building of new vessels has been demon- 
strated by actual experience to be carried out with 
greater economy in private than in the government 
yards, while on the other hand, repairs can be more 
cheaply effected in the latter than in the former. 

It is intended to continue the experiments with oil 
fuel, but it is now quite certain that oil has firmly be- 
come established as part of the fuel in the navy, and 
every arrangement is being made for its supply, stor- 
age, and distribution. In connection with this point, 
it may be stated that already huge reservoirs are in 
course of erection at Portsmouth dockyard for the stor- 
age of the oil, and suitable apparatus is being installed 
for the transfer of the latter to the compartments in- 
tended for storage in the holds of the battleships with 
facility and celerity. 

During the coming year a large number of heavy 
guns are to be constructed, to meet the armament re- 
quirements of the vessels now in course of erection. 
These weapons comprise 12-inch 45-caliber and 9.2- 
inch 50-caliber weapons for the battleships, and 9.2- 
inch and 7.5-inch 50-caliber guns for the first-class arm- 
ored cruisers. 

<ixhaustive experiments have been carried out with 
night sights, with the result that a good optical sight 
has been obtained, which is to be adopted in the more 
important gun mountings. A new type of armor- 
piercing projectile, from which greater penetration can 
be obtained, has been satisfactorily tested, and is be- 
ing introduced for all guns of 6-inch and higher caliber 
Improvements in submerged discharges and torpedo 
rooms are being effected, to enable more rapid loading 
to be carried out. A new torpedo with increased range 
and speed has been designed, and severe and prolonged 
trials are now in progress with it upon the torpedo 
range at Portland. Searchlights have been improved 
by the general introduction of automatic lamps. Ex- 
periments are also in progress at sea with electrically- 
controlled projectors. 

Another important feature, and one which will com 
mend itself to engineers, is the policy of standardiza 
tion that has been adopted. By co-operation with the 
machinery manufacturers it has been found practic 
able to make almost the whole of the main and auxill 
ary machinery and boilers fitted in ships of the same 
class, of similar design and interchangeable. In the 
six first-class armored cruisers of the “Duke of Edin 
burgh” class, this principle has been brought into ef 
fect, and it is now in process of development for the 
machinery of ships of the “Lord Nelson” and “Mino- 
taur” types. By dealing with vessels in classes, prog- 
ress is not retarded by such standardization. Admiral- 
ty representatives have been associated with the vari- 
ous sub-committees of the Standards Committee, and 
Admiralty and commercial practice have been assimi- 
lated in many features with benefit to each. 

The First Lord of the Admiralty states that the 
fleet has “never been. in more perfect state of repair 
than it is at the present moment,” which is most satis- 
factory, and is due in no smal! measure to the rigorous 
policy of the departnrent during the past two or three 
years, and the wholesale elimination from the fighting 
strength of all those vessels which do not coincide 
with modern naval requirements, and which could only 
be rendered efficient and up-to-date by the expenditure 
of large sums of money. It is also intended to inaugu- 
rate a policy by which, while fewer ships will be in 
course of construction simultaneously, the time occu- 
pied in such work will be considerably expedited. At 
the present time the building of a battleship, from the 
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laying down of the keel to its actual commission, varies 
from 30 to 36 months. This work, however, under the 
new scheme is to be appreciably accelerated. 
a oo oo ee 
SCIENCE NOTES. 

An important discovery of a new migeral has been 
made in Ceylon by Prof. W. R. Dunstan in the course 
of a mineral survey. The discovery, which has been 
named thorianite, is richly impregnated with the rare 
earth thoria, the proportion being approximately 75 per 
cent. What is of commercial importance, however, is 
the fact that the mineral is not combined with silica. 

In a paper recently read before the Académie des Sci- 
ences, M. Victor Cremieu describes a series of re- 
searches upon liquid drops suspended in a mass of 
liquid of the same density, with which they do not 
mix. The drops are thus free from the action of gravity 
and their mutual attraction is counterbalanced by the 
pressure of the liquid. If the distance which sepa- 
rates the drops is considerable with relation to their 
diameter, the capillary forces are quite negligible. 
Nevertheless, he observed that the drops approached 
each other slowly, whatever might be the ratio of their 
diameter and distance apart. In the present experi- 
ments he operated with a mass of liquid kept at a con- 
stant temperature and free from all disturbances. The 
liquid was a mixture of distilled water and alcohol, and 
the drops were formed of pure olive oil. The mixture, 
which has the same density as the oil, is placed in a 
vessel four inches high and six inches in diameter, 
covered with a glass plate. The oil drops are introduced 
by means of a capillary tube. The jar is surrounded by 
a metal cylinder to protect it from radiation from the 
observer, and the vertical and horizontal movement of 
the drops is observed by means of slits in the cylinder. 
It is found that the drop always rises in the liquid, 
as it is impossible to have an exact equality of the 
density, and a very slight chemical change also occurs 
which modifies the initial density. With a single drop, 
it is found that it always rises in a straight line, start- 
ing from any point in the vessel. But with two drops 
the effect is different. The drops were from one to five 
millimeters in diameter and placed twenty-five milli- 
meters from the sides. They were one hundred milli- 
meters apart at first. Two hours’ readings were made 
of their position, and it was found that they rise in a 
slight curve, so as to approach each other. Adding a 
third drop causes a deviation in that direction, and the 
latter also rises in a curve. These experiments are 
difficult to carry out, and only six observations were 
obtained in two months, but they gave very constant 
results. The author is now studying the effect of solids 
suspended in a liquid in the same way. 

M. Le Roux has carefully studied low temperatures 
upon phosphorescence, using liquid air. Some previous 
researches show that the phosphorescence is weakened 
or extinguished at low temperatures. In the present 
case he uses a light blue calcium sulphide whose light 
varies with the temperature when at about the heat of 
the human body. He places the sulphide in small sealed 
tubes and excites them together by magnesium light. 
When one of the tubes is placed in liquid air the phos- 
phorescence is completely extinguished. On taking oui 
the tube the light returns at the end of a few seconde, 
and its intensity has a maximum value when the tube 
comes back to the temperature of the air. It appears 
somewhat higher than that of the check tube according 
as the cooled tube has remained more or less in extinc- 
tion. This is explained at once by the hypothesis that 
the cooling only suspends the phosphorescence, without 
destroying it, even partially. The phosphorescence is 
preserved in the potential form. Therefore when the 
tube returns to the same temperature as the check tube, 
it is brighter, since it resumes its former value, while 
the check tube has already weakened. A second ques- 
tion may be asked. When the body is initially at a 
temperature where the luminous energy which it 
acquired would become continually latent, may it ac- 
quire such energy in the latent form alone? The 
experiments show that such is the case. A tube of sul- 
phide, made inactive by placing it for a long time in 
the dark, was plunged in a bath of liquid air while 
still deprived of light. The whole was taken into the 
light and together with a check tube was excited by 
magnesium light. On bringing it again into the dark 
room, the immersed tube showed no light, as might be 
expected, but when taken out of the bath and allowed 
to heat, it became luminous and brighter than the 
check tube as before. It is to be remarked that the 
acquired luminous potential energy has always been the 
maximum which. the light could produce upon the body. 
The conclusion may be reached that the maximum lumi- 
nous potential energy which a given light can give to 
a certain body is independent of the temperature. The 
temperature factor only has an influence upon the speed 
of transformation of the potential }uminous energy into 
actual luminous energy. 

_ —> ee 

A weighing machine, said to be the most powerful in 
the world, is being made in Birmingham. It is capable 
of registering a load of 220 tons, 
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A NOVEL PROCESS FOR USING BLUE LIGHT AS AN 
AN ESTHETIC. 
BY DH. ALFRED GRADENWITZ 

Until a few years ago the unly method available for 
rendering the human body insensitive to pain was that 
of general anwsthesia. The disagreeable and oftentimes 
highly prejudicial effects of the substance producing in 
sensibility have recently led to the use of local anws- 
thesia, bearing only on the part directly concerned by 
the 
This 


operation 
is rendered 
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found to be replaced by a feeling of well-being. The 
awakening is also quite free from excitement, there is 
no nausea, and any disagreeable effects are either avoid- 
ed or will disappear rapidly, whereas, with ordinary 
chloroform or ether operations, the feeling of illness 
is known to last for a very long time. It should be 
mentioned that the kind of music used at the moment 
of anwsthesia need not be really artistic; in fact, an 


ordinary musical box seems to be quite suitable to 
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red, yellow, and other rays did not show any result, 
while green and violet lights, most nearly related to 
blue light, were found to be also efficient, though to : 
smaller degree 
The experimental outfit for this anesthetic process 
is a rather simple one, a 16-candle incandescent electric 
lamp, a nickel-plated reflector, and a blue veil being 
sufficient. The lamp is fitted with a blue bulb and 
placed at about 6 inches from the eye, this being the 
point of converg- 
ence of the light 





insensible by an 
injection of co- 
caine or the like, 
and so highly has 
this process been 
improved of late 


years, that even 
extensive opera- 
tions may now 


be effected by its 
help, without 
rendering the pa 
tient unconscious 

There are, how- 
ever, many cases 
where _ general 
anesthesia cannot 
be dispensed with, 
and it is gratify- 
ing that even in 
this direction the 
modern methods 
are being more 
and more develop- 
ed, any injurious 








rays, while the 
head of the pa- 
tient as also the 
lamp itself is cov- 


ered with the 
blue veil to avoid 
any stray day- 
light. Two or 


three minutes’ ac- 
tion is sufficient 
to allow of the 
extraction of a 
tooth without any 
pain. 

There is one 
point which ap- 
parently remains 
doubtful. Prof 
Redard does not 
state whether the 
person rendered 
unconscious by 
his process is in 
a state of sleep, 
either natural or 














effects being 
avoided as far as 
possible by suit 
able precautions 
Ether may . be 
used to advantage instead of chloroform, especially in 
connection with dental work, but even this anwstheti« 
is not free from the bad points above referred to 
Apart from the danger of giving rise to illness. there 
is further a rather disagreeable and prejudicial state of 
excitation previous to insensibility, which, especially 
with hysterical persons, is a serious drawback to the 
use of this method 

Prof. C. Redard, of Geneva 
an interesting observation which he wa 
with a view to 
anesthesia. 

It is a well-known fact that any external 
sions received during the period of somnolence, and 
even any outside influence during sleep, have great 
bearing on the dreams attending the latter. Now as, 
with artificial anesthesia, the body is left to the in 
fluence of any 


Switzerland, has made 
s able to utilize 
improving the present methods of 


impres- 


Covering Patient with Blue Veil. 


THE USE OF BLUE LIGHT AS AN ANESTHETIC. 
produce the desired effects. The action of the music 
should commence at the beginning of anesthesia, and 
be kept up to the moment of awaking. 

A still more curious process, which will be found de- 
scribed below, was likewise discovered by Prof. Redard 
and has been used by him for more than three years 
This is neither general nor a local anwsthesia, as ob- 
tained with anesthetic substances, insensibility being 
produced merely by the action of blue light on the 
nervous center of vision, reacting most likely on the 
other nervous centers. All the experiments made by 
the Geneva professor go to show that blue has a de 
cisive anesthetic action. A great number of patients 
have been made unconscious by this means, and the 
results have been presented recently to the Congress 
of the Swiss Odontological Society, held this year at 
Lausanne, Switzerland. It should be mentioned that 


Producing Anaesthesia with the Blue Reflector. 


hypnotic; but ac- 
cording to the 


process itself, it 
would seem as 
though there were 


a kind of hypnotic sleep, disappearing, however, with- 
out any prejudicial effects, the moment the operation is 
finished and the action of the blue light discontinued, 
when the one experimented on seems to awake and 
states that no pain has been experienced. 
a + 8+ 
THE NEW BRITISH BATTLESHIP “KING EDWARD VII.” 
The accompanying illustration of the latest type of 
British battleship, known as the “King Edward” class, 
should have particular interest for Americans, for the 
reason that she is the first ship in the British navy to 
make use of a certain disposition of armor and guns 
which has long found favor with our own naval con- 
structors. In all British battleships, built during the 
past two decades, the armament has consisted of four 
big guns, first of 131'4-inch, and later 12-inch caliber, 
and a secondary battery of 6-inch guns, the secondary 
battery being 
disposed amid- 





external f a c- 
tors outside of 
the control of 
the will to a 
far higher de 
gree than dur 
ing ordinary 
sleep, the pos 
sibility of con 
trolling the 
production o f 
anewsthesia by 
outside im - 
pressions and 
preventing any 
d i sagreeable 
phenomena 


that may at 
tend it, should 
appear plaus 
ible to aay 
body. In fact, 
it had long 
been known 
that external 
1m pressions 
exert a great 


influence on 
the perlod of 
excitement ob 
erved both at 
the beginning 
of insensibil 
ity, as well as 
on awakening. 
Prof. Redard 
therefore had 
the idea of uti- 
izing «music, 


— 











ships in pro 
tected case- 
mates. In our 
navy, com- 
mencing with 
the “Oregon” 


class, most of 
the battleships 
have’ carried, 


in addition to 
the 12-inch and 
6-inch guns, @ 
battery of in- 
termediate 
guns of 8-inch 
caliber. These 
were generally 
disposed in 
four turrets, 
placed at the 
four corners of 
the secondary 
6-inch battery. 
It is the pos- 
session of these 
Sinch guns 
that dis- 
tinguishes our 
battleships 
broadly from 
those of other 
navies. As re 
gards the dis- 
tribution of 


armor, we 
have always 
*s,ored the 





use of a con- 





when in most 
Cases any dis- 


Displacement, 16,350 tons, Speed, 19.04 knots, (oal supply, 2,000 tors. Armament: Four i2-inch; four 9.2-inch; ten 6fnch; fourteen Sinch; fourteen 
S-pounders. Armor: Belt, 9inch; two decks, 2-inch and 1-inch ; side armor of central battery, 8-inch and 7-inch; main tarreta, 8-inch and 1¥-inch ; secondary turreta, 7-inch, 4 


THE LATEST BRITISH BATTLESHIP “KING EDWARD VII.,” ONE OF A CLASS OF EIGHT SHIPS, 


Ggrrenble ex- Berpede tubes: Submerged, four, Complement, 800. 
Gitation was 
ho : 


tinuous wall of 

armor for the 

“' (Continued on 
page 242.) 
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STRIKING SNOW STATUARY. 
BY DAY ALLEN WILLEY. 

In some of the towns of Germany, as well as other 
rtions of northern Europe, snow sculpture has reach- 
standard In the city of Brussels 
ven every winter by the art students, 
public parks into a natural 
specimens of their work which 
little town of Andreas- 


I 
ed a 
an exhibition is 
who transform one of the 


fairly high 


gallery, and display 
are really remarkable. In the 
berg, Germany 


however, a snow 
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show itself, using no other swystance except charcoal or 
some coloring matter to form the eyes and dark shading 
required. Even the hair and beard are imitated by 
the clever designers. At Andreasberg the fall of snow 
in winter is so great that modeling can be done from 
solid blocks. Such a quantity of “raw material” is 
required for the Brussels display, however, that the 
blocks must be made of snow balls. For three or four 
days visitors are excluded from the park prior to 
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Two or three motions of the wooden shaver finish the 
mouth and so the work proceeds. The eye of the 
workman is generally so true, that he proportions his 
single statue or group by it alone. To give the figure 
more of the appearance of sculpture, when the finishing 
touches have been put on, water is poured over it at 
night, when the temperature is low enough to freezt 
it rapidly. If just enough of the liquid is applied, it 
will give a coating of ice and not injure the work, so 

that when placed 

on exhibition it 





festival, as it is 
termed, is held 
yearly, when the 
villagers vie with 
each other in the 
uniqueness and 
excellence of 
their 
of the 
markable 
which has 
“done’ in 


work. One 
most re 
groups 

ever 
been 
Andreasberg is 
the battle scene 
which is herewith 
reproduced The 
artillery man 
stands in the rear 
of his piece in the 
act of discharging 














glistens like the 
bronzes of the or- 
dinary gallery. 

If the snowfall 
is two or three 
feet in depth, the 
artists of Andreas- 
berg cut it into 
cakes of conve- 
nient size, and by 
fitting them  to- 
gether thus form 
blocks, They util- 
ize the same crude 
tools, but get a 
fairly accurate 
idea of the proper 
proportions by 
marking off 
the surface into 








it, while just be squares by means 
hind it lies the of a string and a 
dead body of his pointed stick. 
brother soldier. A Then they trace 
study of the poses — the outline of the 
of the zyures . exterior of the 
cities ae ake Equalizing Valves for Controlling the View Beneath Movable Stage, Showing the Counterweights, Guides, figure or features, 
remarkably real Pressure of the Plungers. Locking Gear, and One of the Four 12-inch Plungers. thus getting 0 
istic, although the STAGE APPLIANCES OF THE NEW HIPPODROME. pattern which 
proportions and guides them as 
modeling of the gun, including wheels and tube, are a the exhibition, allowing the students to work without they work. When it is stated that the battle scene 
most artistic bit of execution interruption. Rolling balls of suitable size they pile illustrated was fashioned almost entirely out of a 


At the winter exhibition given in Brussels, the royal 
park where it is held 
individual and group designs, some of 


sometimes has ever a hundred 
them of heroic 
size. Entering the park the visitor may pass between 
rows of snow lions which guard the way on either side. 
While 


groups as the training of 


human figures are common, there are such 


elephants, showing one huge 
beast standing on its hind legs or its fore feet on the 


back of the other, the trainer standing whip in hand 


Tigers and horses are frequently represented, while 
some of the prize-winners have been allegorical designs, 
such as Charity, 


depicted by a 


them into masses of the proper proportions, packing 
the cracks and crevices until the surface is entirely 
smooth. Their tools are exceedingly simple—the 
thumb and finger-tips, some pointed sticks, and a piece 
of shingle, or thin board sharpened to an edge. With 
these they begin work after cutting out a piece here 
and sharpening off a corner there. If it is a human 
face, the eyes and nostrils are easily made by gouging 
the surface at the proper places with the thumb or 
finger or sharp-pointed stick, then putting a bit of col- 
oring in and above the hole for eyeballs and brows. 


solid mass of snow, an idea of the amount of 
labor required can be gained. The pattern is of great 
value, especially in making small! figures, since some 
of the work is extremely delicate, and a mistake of a 
few inches would entirely alter the proportion. Some- 
times it is necessary to fashion a group from several 
blocks, but most of the designs are modeled entirely 
from one mass. 





THE NEW YORK HIPPODROME. 
The demand for spectacular productions planned on 
ascale much 


larger than can be 





young woman 


with children in 
her arms; Prayet 
by an angel kneel 
The 


paint 


ing, etc 

well-known 
ing entitled 
“Three Jolly Com 
panions”™ has been 
faithfully imi 
tated in 
terial, 


this ma 


The snow sculp 














accommodated on 
the stage of an or- 
dinary theater; 
was long ago 
proved by the 
great popularity 
of the huge open- 
air spectacular 
shows, which for 
many years have 
attracted crowds 
of summer visit- 
ors at a certain 








tors of Europe famous seaside 
pride themselves resort within the 
on their ability to limits of New 
fashion their im- _ York city. In 
ages out of the Mealtime in the Ponltry Yar¢. Little Red Riding Hood. these open-air 

















A Banquet in Snow. 











SOME STRIKING STATUES IN SNOW. 
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productions, much of the excellent effect produced is 
due to the large sheet of water that fronts and forms 
part of the stage, and the aquatic and marine effects 
thereby rendered possible. It would seem, at first 
thought, that the introduction of a large body of water 
as part of the “setting” of an indoor stage was, in the 
nature of things, quite impossible, for the reason that, 
to secure any adequate effects, the stretch of water 
would have to be of a size incompatible with the inter- 
nal dimensions of a theatre or other inclosed place of 
amusement. Thanks, however, to the enterprise of 
Messrs. Thompson and Dundy, to whom we are in- 
debted for the plans and data upon which the accomp- 
anying illustrations are based, there has been built, 
In the heart of New York city, a vast amusement house, 
which will be known by the generic name of Hippo- 
drome, whose dimensions are such as to admit of a 
stage and a lake of water, large enough for the accom- 
modation of spectacular performances that will rival 
the outdoor exhibitions to which reference has been 
made above. 

The Hippodrome is a popular and recognized form 
of public amusement in large cities abroad; but this 
is the first of the kind to be constructed in the United 
States, and it also has the distinction of being by far the 
largest building of its kind in the world. The New York 
Hippodrome occupies the westerly half of the block 
bounded by 43d and 44th Streets and Sixth Avenue. 
There is no playhouse, either here or abroad, that rivals 
it in size, construction, or equipment. The main facade, 
which is of impressive and characteristic treatment, has 
a length of 200 feet, and the building extends for 240 
feet on 43d and 44th Streets. It is built of brick, 
marble, and steel, and it extends to a height of 72 feet 
on Sixth Avenue and 110 feet at the rear. In its con- 
struction every possible precaution was taken to render 
it perfectly fireproof, and it has more than usual capa- 
city for rapid exits. 

To a technical journal, of course, the chief interest 
of this building centers in the stage, and the entirely 
novel mechanical arrangements for operating the mov- 
able platforms, filling and emptying the tank, raising 
and lowering the stage, and handling the scenery. But 
before passing to these features of the building, it will 
be interesting to mention some of the statistics that tell, 
better than words, the story of its vast size and capa- 
city. In the first place, the total seating capacity of 
the Hippodrome is 5,300, which may be compared with 
the Metropolitan Opera House, 3,400; the Academy of 
Music, 3,000; and the Broadway Theatre, 1,800. The 
building is lighted by 25,000 electric lights, and the 
sunburst In the center of the ceiling alone contains 
5,000 electric lights. On the main floor will be four- 
teen rows of orchestra seats, with accommodations for 
about 1,100, behind which will be the stalls, which are 
a common feature of European theatres. Then comes a 
line of boxes encircling the promenade. Above this is 
the balcony, seating about 1,600, and over that is the 
gallery, seating no less than 2,600 persons, or more 
than most large theatres. The building has thirty-five 
regular and emergency exits. The roof is carried on 
four main steel trusses, which are the largest ever plac- 
ed in a building of this type in the United States. These 
trusses weigh 50 tons each, andygare 115 feet in length 
by 25 feet at the point of greatest depth. There are 
also four subordinate trusses, weighing 3214 tons apiece, 
which are each 110 feet long. 

It is in the stage and its accessories, however, that 
the greatest interest centers. It may be divided for 
purposes of description into two portions: that which 
is behind, and that which is in front of the Proscenium 
Arch. This arch, by the way, is the largest in the 
world, having a total width of 96 feet and a clear height 
of 40 feet, and its fire curtain is the biggest piece of 
asbestos ever woven. The depth of the stage from the 
extreme front to the back wall is 110 feet, or 50 feet 
from the back wall to the Proscenium Arch, and 60 
feet from the Arch to the extreme front of the stage. 
The main stage at the rear of the arch measures 50 
feet in depth, by 200 feet in width between the side 
walls. Of this area, the central portion immediately 
back of the arch, measuring 50 feet in depth by 100 
feet in width, is carried on four 12-inch hydraulic 
rams, and is capable of a vertical movement of 8 feet. 
The weight of this platform, which ts virtually noth- 
ing more nor less than a huge elevator, is carried upon 
four deep plate girders, with the plungers placed at 
the four intersecting points. This rear stage and the 
movable apron with their fittings weigh about 230 tons, 
and the rear stage can be raised from the normal level 
to a height of 8 feet. 

The movable stage is provided with massive counter- 
weights, one line of which will be noticed in the accom- 
panying photograph, showing the under side of the 
stage and one of the hydraulic plungers. The stage is 
guided in its vertical movement by steel columns, at the 
top of which are carried the sheaves for the counter- 
weight cables, Attached to the under side of the stage 


_ fire vertical guides, which slide within the steel col- 


amns. These guides are provided with slots, which are 
by massive dogs that slide horizontally in the 
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steel columns, and serve to lock the stage at any de- 
sired elevation. The dogs are operated in unison by 
means of lines of countershafting, which are driven by 
a single electric motor. At each column the counter- 
shafting carries a «all pinion, which engages a rack 
on the upper side of the dogs, and when the motor is 
started, the dogs are thus simultaneously moved into 
the locking position. The plungers which lift the stage 
are made to travel at one and the same speed by means 
of the automatic equalizing valves shown in the accom- 
panying illustration. In the movable stage itself there 
are seven “traps” provided, each capable of independent 
operation. 

That portion of the stage, 60 feet in depth, which lies 
forward of the proscenium arch, is known as the apron. 
It is generally elliptical in form, and measures 48 feet 
in depth and 92 feet in width. Like the main stage, 
it is carried on 12-inch hydraulic plungers, with, in 
this case, a vertical travel of 14 feet. Normally, the 
movable apron will be at the same level as the main 
stage. /It is large enough to contain two circus rings, 
each 42 feet in diameter. Beneath the apron is built 
a huge steel and concrete tank, over 14 feet in depth, 
and large enough for the whole apron to sink within 
ii. When aquatic performances or naval pageants are 
to be given, the tank is filled with water, and the mov- 
able apron is submerged below the water to the bottom 
of the tank. Two circular inclined runways lead on 
each side of the main stage, down to the basement to 
the animal stalls, and adjacent to the main runway is a 
narrow runway for the wild beasts. As the runways 
communicate on a common level, it is possible for pro- 
cessions to make the circuit through the basement and 
across the stage. 

The use of such large quantities of water necessitates 
an extensive hydraulic plant. The main tank is served 
by three centrifugal pumps of a combined capacity of 
8.000 gallons per minute. Around the back of the stage, 
at a height of 14 feet, a 12-inch pipe extends for a dis- 
tence of 180 feet. From this pipe, by means of flexible 
connections leading to a cataract and fountains, a 
fine cascade with a fall of 14 feet is formed, with 
the full capacity of the three centrifugal pumps to 
maintain it in constant flow. There is also an 8-inch 
pipe, placed just inside the runway, by means of which 
a considerable flow of water is produced across the sur- 
face of the tank, giving the effect of a river. Flowing 
water in large volume is also used in the Andersonville 
battle scene, where a considerable mountain torrent is 
shown rushing under a bridge of 30-foot span, and flow- 
ing with a slower current across the whole length of 
the tank in the foreground. 

The total height from the stage to the gridiron is 
80 feet, and this great height well matches the other 
proportions of the stage. It is here, in cohnection with 
the handling of the scenery, that this stage presents 
some of its most original and striking features. The 
scenery, in place of being dropped and lifted, is carried, 
by means of traveling electric hoists, on four separate 
lines of overhead tracks, which are attached to the grid- 
iron, and curve in concentric semicircies above the 
stage, and extend into deep side wings known as scene 
pockets, each of which is of sufficient depth to enable 
the whole of the one-half of the scenery to be moved 
within it, clear of the stage. The tracks consist of 
12-inch I-beams, upon the lower flange of which run the 
traveling trolley hoists for handling the set pieces and 
seenery. There are four double electric hoists and two 
single hoists. Each hoist is provided with its own elec- 
tric motor, and has a capacity of from two to three tons. 
There is a man to each hoist, which he controls by 
wires reaching to the floor, and by this means the 
whole of a complicated and heavy scene may be picked 
up from the stage and carried into the scene pockets, 
with great rapidity. In each of the side wings of the 
stage is a series of winding drums designed specially 
for lifting set pieces. There are in all sixty separate 
drums, with a lifting capacity of 800 pounds each. The 
drums are operated from a constantly-rotating shaft by 
means of friction clutches, and each drum is provided 
with an automatic catch, which throws the clutch out 
of gear at the proper moment, when the piece of scenery 
has been raised to the desired height, or lowered into 
position. As showing its great capacity, it may be men- 
tioned, in closing, that in one of the scenes as many as 
six hundred performers will be massed on the stage 
at one time. 

deochiacen EES) Oe ew eT 
THE NEW BRITISH BATTLESHIP “KING EDWARD VII.” 
(Continued from page 240.) 
broadside 6-inch battery, as against the separate armor- 
ed casemate positions favored by the English and some 
other powers. In the “King Edward” class, which was 
the last battleship design brought out by Sir William 
White, the former chief constructor of the British 
navy, a new 9.2-inch gun has been introduced, four of 
these being carried in four single turrets placed at 
the corners of the central battery. The casemate sys- 
tem of protection is discarded, and the ten 6-inch gun: 
are carried within a central box battery with a continu- 
ous wall of armor to protect them. The 9.2-inch guns 
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fire a 380-pound shell, as against a 250-pound shell 
fired by our 8-inch gun; but we have eight 8-inch as 
against the “King Edward's” four 9.2-inch guns in the 
intermediate battery. 

The “King Edward” and class—there are eight of 
these ships altogether—are 425 feet in length, 78 feet 
in beam, and on a draft of 26%, feet they displace 16,350 
tens. The complement of officers and men is 800. 
The armament consists of four 40-caliber, 12-inch wire- 
wound guns, four 9.2-inch 45-caliber, wire-wound guns, 
and ten 6-inch 50-caliber guns, besides fourteen 3-inch 
and fourteen 3-pounders. There are also four sub- 
merged torpedo tubes in the “King Edward” and three 
other ships, and an additional, or fifth, torpedo tube is 
built in the stern in the submerged position. 

The armor protection consists of a 9-irch belt taper- 
ing to 3 inches forward and to 2 inches aft, with which 
is associated a 2-inch protective deck with an additional 
l-inch deck at the gun deck. The side armor is 8 
inches thick amidships between the berth and gun 
decks, and 7 inches thick up to the main deck. The 
12-inch guns are protected by 8-inch hoods and 12-inch 
barbettes, and the 9.2-inch have 7 inches of protection. 

The “King Edward” is driven by twin-screw engines 
of designed horse-power of 18,000. On trial, however, 
the engines indicated much higher than this, and drove 
the ship at a speed of 19.04 knots. The maximum 
amount of coal carried is 2,000 tons, and the total cost 
of each of these fine vessels is $7,500,000. 

i 
The Current Supplement, 

The current SupPpLeMENT, No. 1525, is largely devoted 
to an exhaustive review of the engineering work on the 
Simplon Tunnel, The article is written by Charles R. 
King, a civil engineer, who has made a personal inspec- 
tion of the work and who writes with an intimate 
knowledge of its scope. Naturally, considerable care 
has been taken to illustrate the text fully. Mr. King’s 
treatise will be considered one of the most painstaking 
that has thus far been written on one of the finest 
engineering undertakings in the world. Prof. Charles 
Baskerville’s paper on the “Elements, Verified and 
Unified,” is concluded. Emile Guarini contributes an 
interesting study on various automobile trucks, and 
presents some striking illustrations of leading types. 
Prof. Viv‘an B. Lewes concludes his thorough examina- 
tion of the theory of the incandescent mantle. Useful 
formulas for waterproofing fabrics are published. With 
the ninth installation of Prof. Hopkins’s articles on 
Electrochemistry the series is concluded. Considered 
as a whole, the articles supply a much-needed want in 
scientific literature, for there is no book to which the 
student can turn which will give him such valuable 
help in experimental work in electrochemistry. For 
the benefit of those readers who have not read every 
installment, it may not be amiss to state that the arti- 
cles have appeared in SurriremMents 1509, 1511, 1513, 
1515, 1517, 1519, 1521, 1523, 1525. 

oo oo ee 
The Charcot Expedition Safe. 

News comes from Buenos Ayres, that the Charcot 
Antarctic expedition has arrived at Puerto Madrin, 
Argentina. A telegram received from Dr. Charcot is 
as follows: 

“We wintered at Wandel Island and carried out all 
our scientific work under favorable conditions. The 
question of Bismarck Strait was solved, our party pass- 
ing through it. We reached Alexander the First Land, 
though ice prevented our landing. 

“We explored several unknown points on Graham 
Land. Notwithstanding the fact that our vessel 
grounded, sustaining a serious leak, we were able to 
continue the voyage and determine the contour of the 
external coast line of the Palmer Archipelago.” 

~ a +O em t— 

A plant for burning household waste is now operating 
very successfully at Zurich, Switzerland. It contains 
twelve furnace grates which consume 130 tons per day 
of garbage such as is collected by the city wagons, 
without adding any combustible. The garbage wagons 
are unloaded by an electric crane. A powerful air-fan 
draws air through the furnace and sends it into con- 
duits on each side of the latter. The air is thus heated, 
and after passing the combustion grate it is sent into 
the main conduit. This is kept incandescent by the 
gases themselves, after which the gas is led to the 
boiler house where it goes into two boilers of 200 square 
yards heating surface. The steam from the boilers is 
superheated and then taken by piping into the ma- 
chine hall. The latter contains a Brown-Boveri-Parsons 
steam turbine which is direct-coupled to a 200-horse- 


* power alternator furnishing current at 220 volts. The 


speed is 3,000 revolutions per minute. The plant was 
first erected with the object of burning the waste only, 
but it was found that a considerable amount of power 
could be obtained. Part of the current is used to oper 
ate electric motors in the plant and for lighting, and 
the rest is delivered to the city mains. The cinders, 
which represent 30 or 40 per cent of the garbage, can 
be used in the manufacture of a specia! kind of brick. 
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What Dr. Osler Really Said, 

The sensational press has so unfairly distorted what 
Dr. Osler really said in his valedictory address at 
Johns Hopkins University on the subject of men over 
forty that we take. this opportunity of quoting his 
own words. His plan of chloroforming men over sixty 
sinks into a humorous perversion of Anthony Trol- 
lope’s whimsical suggestion: 

“I am going to be very bold and touch on another 
question of some delicacy, but of infinite importance 
in university life, one that has not been settled in this 
country. I refer to a fixed period for the teacher, 
either of time of service or of age. Except in some 
proprietary schools, I do not know of any institutions 
in which there is a time limit of, say twenty years’ 
service, as in some of the London hospitals, or in which 
a man is engaged for a term of years. Usually the ap- 
pointment is aut vitam aut culpam, as the old phrase 
reads. It is a very serious matter in our young uni- 
versities to have all of the professors growing old at 
the same time. In some places only an epidemic, a 
time limit, or an age limit, can save the situation. 

“I have two fixed ideas well known to my friends, 
harmless obsessions with which I sometimes bore them, 
but which have a direct bearing on this important 
problem. The first is the comparative uselessness of 
men above forty years of age. This may seem shock- 
ing, and yet, read aright, the world’s history bears 
out the statement. Take the sum of human achieve- 
ment in action, in science, in art, in literature—sub- 
tract the work of the men above forty, and, while we 
should miss great treasures, even priceless treasures, 
we should practically be where we are to-day. It is 
difficult to name a great and far-reaching conquest of 
the mind which has not been given to the world by a 
man on whose back the sun was still shining. The 
effective, moving, vitalizing work of the world is done 
between the ages of twenty-five and forty years—these 
fifteen golden years of plenty, the anabolic or construc- 
tive period, in which there is always a balance in the 
mental bank- and the credit is still good. 

“In the science and art of medicine there has not 
been an advance of the first rank which has not been 
initiated by young or comparatively young men. Ve- 
salius, Harvey, Hunter, Bichat, Laennec, Virchow, Lis- 
ter, Koch—the green years were yet on their heads 
when their epoch-making studies were made. To 
modify an old saying, a man is sane morally at thirty, 
rich mentally at forty, wise spiritually at fifty—or 
never. The young men should be encouraged and af- 
forded every possible chance to show what is in them. 
If there is one thing more than another upon which 
the professors of the university are to be congratulated, 
it is this very sympathy and fellowship with their 
junior associates, upon whom really in many depart- 
ments, in mine certainly, has fallen the brunt of the 
work. And herein lies the chief value of the teacher 
who has passed his climacteric and is no longer a pro- 
ductive factor; he can play the man midwife, as Soc- 
rates did to Thesetetus, and determine whether the 
thoughts which the young men are bringing to the 
light are false idols or true and noble births. 

“My second fixed idea is the uselessness of men above 
sixty years of age, and the incalculable benefit it would 
be in commercial, political, and in professional life if, 
as a matter of course, men stopped work at this age. 
Donne tells us in his ‘Biathanatos’ that by the laws of 
certain wise states sexagenarii were precipitated from 
a bridge, and in Rome men of that age were not ad- 
mitted to the suffrage, and were called depontani be- 
cause the way to the senate was per pontem and they 
from age were not permitted to come hither. In that 
charming novel, the ‘Fixed Period,’ Anthony Trollope 
discusses the practical advantages in modern life of a 
return to this ancient usage, and the plot hinges on 
the admirable scheme of a college into which at sixty 
men retired for a year of contemplation before a peace- 
ful departure by chloroform. That incalculable bene- 
fits might follow such a scheme is apparent to any one 
who, like myself, is nearing the limit, and who has 
made a careful study of the calamities which may be- 
fall men during the seventh and eighth decades! 

“Still more when he contemplates the many evils 
which they perpetuate unconsciously and with impun- 
ity! As it can be maintained that all the great ad- 
vances have come from men under forty, so the his- 
tory of the world shows that a very large proportion 
of the evils may be traced to the sexagenarians—nearly 
all the great mistakes politically and socially, all of the 
worst poems, most of the bad pictures, a majority of 
the bad novels, and not a few of he bad sermons and 
Speeches. It is not to be denied tnat occasionally there 
ig @ sexagersrian whose mind, as Cicero remarks, 
Stands out of reach of the body’s decay. Such a one 
has learned the secret of Hermippus, that ancient Ro- 
man, who, feeling that the silver cord was loosening, 
cut himself clear from all companions of his own age, 
and betook himself to the company of young men, 
mingling with their games and studies, and so livee to 
the age of 15%, puerorum halitu refocillatus et edu- 
catus. And there is truth in the story, since it is 
only those who live with the young who maintain 
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a fresh outlook on the new problems of the world. 
“The teacher’s life should have three periods—study 
until twenty-five, investigation until forty, profession 
until sixty, at which age I would have him retired on 
a double allowance. Whether Anthony Trollope’s sug- 
gestion of a college and chloroform should be carried 
out or not, I have become a little dubious, as my own 
time is getting so short.” 
Ome OO 
REGISTERING THERMOMETER. 

M. Charles Féry, of Paris, has devised a new form of 
registering thermometer which gives the mean tem- 
perature of a given place by direct reading. This form 
of instrument will no doubt prove of use in different 
cases. M. Féry used it at the Observatory in making 
experiments on chronometers, where it was necessary 
to have the mean temperature. The instrument is con- 
structed as shown in the accompanying diagram. A 
light shaft, A B, supports a disk or roller, r. The shaft 
can be displaced in either direction by a metallic ther- 
mometer which is connected with it (the latter is not 
shown here). By this displacement, the distance o r 
from the roller to the center of the revolving plate 
upon which it rests is proportional to the temperature. 
The revolving 
plate, P, is set in 
rotation by a 
clockwork move- 
ment, H. From 
this disposition it 
results that the 
number of revolu- 
tions of the roller 
per unit of time 
is proportional to 
the mean temper- 
ature. A simple 
device allows of registering the number of revolutions 
of the roller, and at regular intervals the revolving 
plate is caused to drop down for a few seconds so as to 
allow the roller to take its exact position. This move- 
ment eliminates the errors which might arise from 
the friction of the roller according to the radius o r. 
The apparatus was standardized by the Ostwald regu- 
lator, which keeps the temperature constant as long 
as desired within 1-10 of a degree C. The curve which 
represents the number of revolutions in function of 
the temperature is found to be a straight line. It is 
to be remarked that a very great precision of the clock- 
work movement is not necessary, seeing that a varia- 
tion of 15 minutes in a day’s run only affects the 
measurements by one per cent. The mean temperature 
is registered upon a revolving drum which is divided 
to 1-30 degree. 
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A NEW CADMIUM LAMP. 

A new cadmium lamp has been recently invented in 
Germany, and offers considerable interest, at least from 
a theoretical standpoint. Some seven years ago, Gum- 
lich made a lamp using cadmium and mercury, and 
the light contained the very brilliant rays of the cad- 
mium spectrum superposed upon the mercury rays. The 
lamp did not last long, however, as the globe broke 
very soon. At present two experimenters, O. Lumnur 
and E. Gehrcke, have taken up the question. Their 
new lamp is shown in the diagram. It is formed of 
two vertical tubes, A B; joined by a horizontal tube. 
The lower ends of the tubes are made narrower and 
are bent twice at an angle. Ata and b is an iridium 
wire which runs through a solid glass part. The tubes 
are filled to a certain height with mercury and then 
sealed at A and B. Current is brought by wires dip- 
ping into mercury at A’ and B’, which are fixed in 
cement. The 
2:2 42°53" 
menters use an 
amalgam of 14 
parts cadmium 
and 100 mer 
cury in this 
case. It is soft 
at the ordinary 
tempera- 
ture and be- 
comes fluid 
when it is 
slightly heated 
To start the 
lamp it is connected in parallel with an induction coil 
and the current is suddenly broken, which causes a 
momentary high potential for starting the arc from A 
to B. The lamp continues to work regularly and takes 
a current of 1 or 2 amperes. It is generally necessary 
to warm up the lamp before using it, with a Bunsen 
burner. 
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The Times correspondent at Colombo states that Sir 
H. A. Blake, governor of Ceylon, announced at the last 
meeting of the Asiatic Society that Sinhalese medical 
books of the sixth century described 67 varieties of 
mosquitoes and 424 kinds of malarial fever caused by 
mosquitoes. 


Correspondence. 








Electrolytic Theory of Dissociation and Diyestion, 
To the Editor of the Sciuentivic AMERICAN: 

My attention was recently called to an article pub- 
lished in Vol. xcii, No. 9, of March 4, of the Scien- 
TIFIC AMERICAN, containing a rather remarkable state- 
ment from Prof. R. E. Hirsch, of Ohio State Univer- 
sity, to the effect that the theory of electrolytic disso- 
ciation could be used to explain some results obtained 
by him in his experiments upon digestion. The experi- 
ments indicated that, when animals were kept on a 
diet, constant except for the amount of fluid ingested, 
digestion took place more completely when water was 
freely used, than when the amount was reduced con- 
siderably. The criterion for digestive efficiency was 
the amount of excretion recovered during the test 
periods. Prof. Hirsch explains this rather simple and 
well-known physiological phenomenon on the ground 
that as the food is more and more diluted, it is corre 
spondingly dissociated, and absorption and assimilation 
of the food goes on more effectively when it is in the 
ionic condition than when it exists in molecular form. 
Such a theory sounds very well indeed, and would 
doubtless apply to the case in question, were it not true 
that foods are not electrolytes, and are not dissociated 
when in solution. In fact, the only parts of our diet 
which it is possible to convert into the ionic condition 
in normal digestion are the various metallic salts anil 
the like, introduced as seasoning or present originally 
in the food material. Our ordinary food stuffs are the 
fats, the carbohydrates, such as starch and sugar, and 
the proteids, such as meat and eggs. None of these 
food stuffs are electrolytes themselves, nor are they 
converted into electrolytes during the process of di- 
gestion, so that the application of the ionic theory to 
materials which are not ionizable seems rather fan- 
tastic. H. C. Braver. 

New Haven, Conn. 

{The letter referred to by Mr. Bradley was received 
by the Editor and published in the correspondence col- 
umn of March 4, which department of the paper is de- 
voted to miscellaneous correspondence, for which the 
Editor does not hold himself in any way responsible. 
It appears that the theory advanced over Prof. Hirsch’s 
name was a forgery, and the following letter from 
Prof. Hirsch explains the fact that not only does he 
not hold himself responsible in any way for the state- 
ments contained therein, but that he had never seen 
the letter until it appeared in the columns of the 
Scientiric AMERICAN. The Editor is co-operating with 
Prof. Hirsch in an effort to find out who is the per- 
petrator of this imposition upon Prof, Hirsch and upon 
the ScreENTIFIC AMERICAN,—Epi1Tor.] 








A Dental from Prof, Hirsch. 
To the Editor of the Scienrivic AMERICAN: 

I am this day in receipt of your favor of the 9th 
jastant calling attention to an article published in your 
journal of March 4, 1905, entitled “Electrolytic Theory 
of Dissociation,” and signed “R. E. Hirsch, Assistant 
Professor of Chemistry, Ohio State University.” 

As I am the only person connected with the Ohio 
State University bearing a name in any way similar 
to the one suffixed to above-mentioned article, I take 
it upon myself to inform you that I had never seen the 
article until my attention was called to it by your 
letter. I deny any knowledge of it, and would be 
greatly pleased to have you aid me in any way possible 
to discover the author of it. 

As this is a matter of more than passing seriousness, 
I hope you will give it due mention in your columns. 

RupoLten Hirsen, 
Instructor in Agricultural Chemistry, Ohio State 
University. 
Columbus, Ohio, March 13, 1905 


A system of electric road locomotive is now running 
very successfully at Monheim, Germany, This locality 
is situated between Miilheim and Diisseldorf on the 
right bank of the Rhine, and the new line is intended 
to connect it with the railroad station on the Cologne- 
Diisseldorf-Berlin line, which lies 2.4 miles distant. A 
hydraulic station at Solingen furnishes the current. 
The Schiemann system of track locomotive and car 
is employed in this case. The locomotive travels upon 
the main road, without rails, and takes current from 
two overhead wires. A type of car resembling an omni- 
bus and containing twenty-five places is also used. It 
carries a 30-horse-power electric motor. A special form 
of trolley brings the current into the car. The locomo- 
tive, which is of large size, is used also for freight, 
and it takes a train of several freight cars of special 
construction which are joined by patented couplings. 
This system is especially useful upon roads where the 
traffic is not sufficient to warrant the expense of laying 
a track for the cars. The question of road locomotives 
and cars has been studied within the last few years, 
and several systems have been devised which are in 
successful operation in Europe. Different lines of this 
kind are now running in Germany and France, 
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THE TOMBS AT MUKDEN OF THE MING DYNASTY. 

The history of China is marked by the alternate 
rule of native and foreign dynasties. The house of 
‘Tsing, to which the present rulers belong, is of Tartar 
race, and revolutions with the object to free the na 
tion from foreign domination have occurred from time 
to time, and may break out again, as there are power 
ful secret societies in China working for the overthrow 
of the ruling dynasty As the scepter is now in the 
hands of the Mantchoo-Tartars, so it was held up to 
the fourteenth century by Mongolian monarchs At 
that time the crown was wrested from the invaders by 
Tsen-Yueng-Tsang, the founder of the Ming dynasty, 
who, from a simple bonze or priest, rose to be first a 
brigand chief, then the leader of a national insurrec- 
tion, and finally emperor 

The Mings reigned from 1368 to 1644, when they 
succumbed to the Tartar invasion. Fourteen emperors 
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of this dynasty ruled China, and they are all buried 
at the same place near Chang-ping-cho, with the excep- 
tion of King-tai-hoang-ti, who reigned for Ying-tsung, 
the fourth emperor of the dynasty, while he was held 
captive by the Tartars. 

The graves are in a plain, so that the entire grounds 
can be readily overlooked from a near-by hill. For- 
merly the Mantchoo-Tartar emperors even ‘went so far 
as to offer sacrifices at the graves of their predecessors; 
but this practice has been discontinued long ago, and 
the rites are now performed twice a year by a descend- 
ant of the Mings. The emperors are buried with their 
wives, and originally there prevailed the barbarous cus- 
tom of burying the women alive with their dead sover- 
eigns. Ying-tsung decreed that the women should be 
buried in the mausoleums only after their death. 

The burial grounds are remarkable not only by the 
tombs themselves, but by a monumental gate, having 
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five passages or arches, of which the central passage is 
the largest, the others being progressively smaller, 
At some distance from this entrance are three gates, 
called Tahung-men, upon which is carved an imperial 
edict ordering travelers to alight from their horses, 
These gates are connected with the entrance by the 
so-called Holy Road, which in olden times was open 
to the emperors only; and for the burial of empresses 
and concubines, they made use of underground pas- 
sages leading to the tombs; these passages still exist 
at the present day. The Holy Road is the most in- 
teresting feature of the burial grounds. It is lined on 
both sides with colossal monolithic statues, standing 
about 200 yards apart. There are in all thirty-six 
statues, of which twenty-four represent animals and 
twelve high dignitaries or celebrities The statues 
are exceedingly well made and by no means crude 
productions; their artistic execution is no less a source 














An Ancient Ming Statue of a Kneeling Elephant. 



































Paetss cages 1 ty One of the Stone Ming Camels. 


Statues of Camels Erected by the Mings. 





Statues of Famous Soldiers. 





The Horse Statues near Mukden, 


COLOSSAL STATUES AT THE BURIAL PLACE OF THE MING DYNASTY NEAR MUKDEN. 
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of wonder than the presence of these monuments at a 
point which evidently is far away from the quarries 
whence the monoliths were taken. The statues are 
made without pedestals, and are disposed in groups of 
four each. First come four lions, then four rams, then 
camels, elephants, horses, and final- 4 
ly chimeras. In each group two 
animals are represented standing 
and the other two lying down. 
After the animals follow the stat- 
ues of four military mandarins, 
four civilian mandarins, and four 
of China’s celebrated men 

Thirteen hills surround the bury- 
ing grounds, and from each of them 
a good general view may be ob- 
tained. The impression created by 
this strange sight is quite peculiar 
The statues of the animals, rising 
immediately from the ground with- 
out pedestals, and surrounded by 
the high grass, have a degree of 
realism which is entirely lacking 
in Occidental statuary, with its 
elaborate pedestals and inclosures 
The Japanese authorities issued in- 
structions that the tombs and stat- 
ues be respected. It is to be hoped 
that no stray shots in the recent 
battle may have struck these curious 
statues. 

——— eee  — — 
POWERFUL GERMAN WINDMILLS. 
BY CHARLES B. HAYWAKD 
In this country, while the wind- 
mill is in universal use, its scope 
of duty seems to be confined almost 
entirely to the driving of pumps or 
other water-raising appliances, 
though experiments have _ been 
made to adapt it to the production 
of electrical energy with the aid of 
accumulators to tide over periods 
of calm. However, it is not evi- 
dent that this was ever carried be- 
yond the experimental stage or 
that the windmill at its best in this 
country is much more than a sort 
of “farmer's assistant,” acting in 
the capacity of a drawer of water. 
In Germany this most economical 
of all powers has been developed 
to a point that is surprising. The Empire has not the 
abundant supply of water power with which this coun- 
try is blessed, nor is cheap fuel present in such quan- 
tities. Even the “spiritus’” or raw potato alcohol, of 
which millions of gallons are now annually consumed 
in hydro-carbon engines, is not as economical a source 
of power as the wind, though it sells so low as to be 
the strongest competitor of American petroleum in the 
German market. Accordingly, a great deal more at- 
tention has been paid to the development of means for 


A 50-Horse-Power Wheel. 
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taking advantage of wind-power than here. This is 


manifest in the number and variety of articles and 
books on the subject in German which deal with the 
windmill as a source of power for general purposes, 
whereas about the only information of the kind ob- 





for Electric Lighting and General Power Service. 


tainable in this country deals with it in connection 
with irrigation and is contained in bulletins issued by 
the Department of Agriculture. Naturally not every 
locality is suited to the use of a windmill, but a great 
many parts of Germany have been found to be favor- 
ably adapted to its use, both on the coast and in the 
interior. 

The oldest forms of wind motors are the German or 
trestle windmill, and the Holland or tower mill, and 
many of these of both types are still found throughout 
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A 6-Horse-Power Wheel for Farm Work, 


POWERFUL GERMAN WINDMILLS, 


One of the Most Powerful Windmills in Existence. Built 
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Holland and North and Central Germany. The Hol- 
land form, however, owing to its solidity and general 
good service, has in large measure displaced the trestle 
mill. From the modern standpoint both these are very 
antiquated, as it is now more than a century ago that 
Americans began to improve upon 
these types, and the result is the 
windwheel of to-day. Fixed fram- 
ing was primarily employed, but 
later gave way to an adjustable 
frame, this latter being elosely as- 
sociated with the so-called wind 
turbines. 

The oldest types of these wind- 
wheels were those of Allen, Halla- 
dy and the Eclipse, while an early 
type of the present wind turbine 
was introduced by Leffel. Then 
there was the Wolff turbine, con- 
structed with a horizontal wheel 
similar in principle and position to 
the axial water turbine. But this 
idea apparently did not meet with 
success, for the present type has a 
vertical vane carrier, the guides of 
which are of arched or scoop form. 
The horizontal whee] referred to 
was not the first of its kind by any 
means, as a patent was granted in 
England to Robert Beatson, F.R. 
S.E., for a horizontal windwheel 
prior to 1798. This, however, was 
based on an entirely different prin- 
ciple. Like many another inventor, 
Beatson was confident that his in- 
vention was destined to revolution- 
ize windmill construction, and in 
an essay exploiting it he refers to 
the fact that horizontal windwheels 
of the same basic principle were 
largely used at the time in parts of 
Tartary and Asia as well as some 
provinces of Spain. Square sails 
similar to those of a sailing ship 
were used, but the great difficulty 
was that the resistance of the re- 
turning vane almost cut in half the 
power of the active side. In the 
countries in question this was over- 
come by screening the idle side 
from the wind entirely. But one- 
half of the wheel was thus exposed 
at any time, and as the screen was not an automatic 
device it was impractical, owing to the necessity of 
attendance, to shift it with changes of the wind. 

Smeaton disagreed with Beatson on every point and 
averred that a horizontal wheel could not be con- 
structed that would have the efficiency of the common 
or vertical type. Beatson's wheel consisted of four 
upright frames placed at right angles to one another on 
the arms of a spindle, each frame being filled with a 
large number of light wood slats or canvas flaps, 





An 18-Horse-Power Wheel, 40 Feet in Diameter, 
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slightly overlapping each other and so hinged or hung 
on gudgeons as to hold the wind from one side and 
Thus the 
resistance of the idle vane to the wind was but a very 


fly open when blown upon from the other 


small fraction of the power developed, as only the 
edges of the slats were presented. A model of his 
wheel was erected on the roof of his residence at 15 
Great Windmill Street, London, and he figured that 
with four vanes each twelve feet square it would be 
capable of developing nine horse-power He also pre 
pared a table of wind velocity and resistances. 
American wheels were largely introduced through 
out Germany as a result of the Centennial Exhibition 
of 1876, and quite a business was done in this class of 
machinery until the German manufacturer realized 
that he could build the same thing to greater advan- 
tage, and there are at present upward of half a dozen 
large concerns in the Empire devoted to the construc- 
tion of windwheels, each operating under a system 
The portable windwheel and 
pump seem to be a feature of this ciass of power pe 


and patents of its own 


cullar to Germany, and are used for irrigating, drain- 
ing, and general agricultural purposes 

Numerous of the smaller towns throughout Germany 
utilize wind power almost exclusively for their munici- 
pal waterworks and in a few instances for public 
lighting, both of these applications having proved an 
unqualified success. Needless to add, the utilization 
of wind power on such an ambitious scale is practically 
unthought of here. The town of Emden is a good in- 
stance of the former, an 18-horse-power, 40-foot wheel 
being used at its pumping station at Tergast. It is of 
the slat-vane type familiar in this country, but in place 
of the usual rudder is equipped with two auxiliary 
windwheels, as is the case with all high-powered Ger 
man wheels. These wheels are set ai right angles to 
the main wheel on the end of a bridge-like construc 
tion, and are connected to the tower by means of shafts 
and gearing. Their motion causes the whole upper 
work to revolve about the tower, thus always main 
taining the wheel face to the wind. This feature is a 
radical departure from American practice which im 
mediately strikes the reader, and may be accounted 
for by the fact that such powerful wheels have never 
been employed here in any capacity. The wheel under 
consideration is coupled to a compound vertical pump 
having a capacity of 5,500 to 6,600 gallons per hour, 
according to speed. Its remarkable efficiency is evi- 
denced by the fact that it delivers the water at this 
rate to a reservoir eight miles distant and 134 feet 
high. Two 10-horse-power petroleum motors are used 
as a reserve 

One of the principal German builders, located at 
Kiel, has for some years past been developing the 
“Boerensen” system, for which patents have been 
granted to a Dane of that name. Apparently the prin 
ciple that has been proceeded on ever since wind- 
wheels have been in use is “the larger the surface, the 
greater the power,” but the investigations of Prof. P. 
La Cour proved the fallacy of this reasoning. Later on 
Soerensen invented his “conical wind motor” and placed 
one at the disposal of Prof. La Cour for experimental 
purposes. The “Ventrokat” and “Windrose,” types of 
German wheels of the highest efficiency, were tested 
together with a Soerensen wheel, all being of the same 
diameter, and showed the following results: 


Ventrokat Windrose Soerensen 


Surface in centimeters. 7,440 2,976 1,188 
Power in kilogramme 
seconds ..... rede 1.59 1.77 2.34 


Thus the Soerensen motor developed 50 per cent 
more power than the Ventrokat with a surface of one 
seventh the area, and 331-3 per cent more than the 
Windrose with its 2.8 times greater area, and 29 per 
cent more power than an earlier type of Soerensen 
motor which had but 7 per cent less surface 

The extraordinary superiority of this motor over ex- 
jating types is due in great part to the form of its 
vanes, particularly at their ends, where the greatest 
wind pressure is exerted, but the unusual distance be- 
tween the vanes adds an element of power, the im 
portance of which has hitherto been totally overlooked 
This space not only permits of the passage of the wind 
between the arms so that the latter meet with greatly 
decreased resistance in revolving, but a vacuum is 
seemingly created, and this with the absence of back 
pressure accelerates the motion of the wheel 

Some of the illustrations show a_ 6-horse-power 
whee! for pumping, mounted on a barn roof, and a 9' 
and a 15 horse-power wheel respectively, the latter 
supplying power for quite extensive milling plants. 
The huge tower wheel shown was designed and built 
especially for electric lighting. With the wind at 7 me- 
ters (or approximately 23 feet) per second it develops 
50 horse-power and is without doubt the largest wheel 
ever built for any purpose. Naturally the most diffi- 
cult problem to be overcome in adapting the windwheel 
to electric lighting is the matter of speed regulation, 
but this has been very successfully solved by means 
of various regulators, prominent among these being 
the Rontesther “Tourenregier.” By reason of the high 


Scientific American 


first cost and expense of maintenance of a battery of 
accumulators of sufficient capaeity to relieve the gen- 
erator of the above wheel during periods of calm, it 
has been found much more economical! to install gaso- 
line engines as a reserve. How infrequently the latter 
are needed is evident from the fact that during the 





A 4-Horse-Power Wheel for General Farm Work. 


two or more years this set has been in use, there have 
searcely been thirty days per annum in which the 
wind failed 

In this connection it is interesting to note that a 
plant of the above type using gasoline power as a sub 
stitute and representing a total investment of 18,000 
marks has earned a net dividend of 12 per cent on the 
capital, while the same plant with gasoline power alone 
installed at a cost of 11,000 marks falls far below this. 
Ae already referred to, a public electric lighting ser- 
vice depending upon wind power is successfully main- 
tained in a Danish village, so there is no reason why 
isolated farms cannot accompiish all the power work 
necessary by means of electric current generated by a 
windwheel. For periods of calm horses may be sub- 
stituted. It is further the practice to equip such 
plants with two dynamos, one much smaller to be used 
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Section Through a Wind-Power Plant. 


GERMAN WINDMILL PRACTICE. 


with a moderate wind, both being run in very heavy 
winds. 

A 15 horse-power wheel of the Soerensen conical type 
is employed to run the machine shop at a smal! gov- 
ernment dockyard in the town of Husum, Germany, 
and is very efficient. With a wind speed of exactly 
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4.4 meters, or 6.7 miles per-hour, this wheel has driven 
a 12-foot engine lathe, a shaper, a blower for two 
forges, and a circular saw of 20 inches diameter, saw- 
ing a 7-inch oak log, all the machines being driven at 
the same time and at full speed. 

—_—_—— —— 0 we a 

MULTI-FIREARMS OF ANCIENT TIMES. 

A very rare and curious specimen of an ancient re 
peating flint-lock pistol has lately come into the posses- 
sion of Mr. Sumner Healey, of this city. The pistol, of 
which we produce a drawing and photograph, was made 
at the end of the seventeenth century by Wetschgi 
Augustus, who died in Vienna A. D. 1690. The pistol 
contains two magazines, one, A, which contains the 
powder, and the other, B, contains the balls, twenty-one 
in all An additional priming magazine H is on the 
outside of the lock and close to the flash pan. To load, 
one depresses the muzzle and turns or rotates the cylin- 
der C by means of its exterior lever. One of the balls 
contained in the magazine B drops into the cavity &, 
which comes opposite B. At the same time the pow- 
der chamber J) of the cylinder is filled with powder 
from the magazine A When continuing to rotate the 

cylinders, the ball contained in the cavity EF falls into 
the funnel-shaped breech, and by a continued motion 
of the cylinder the cavity D is brought opposite the 
breech of the barrel, where it remains until the shot is 
fired During this time the reduced prolongation of 
the cylinder at the exterior rotates and scoops from 
the magazine H a sufficient quantity of powder to prime 
the flash pan A continued movement closes the flash 
pan cover G and brings the hammer to full cock. When 
the pistol is fired, the priming charge shown at EF com 
municates the fire through the two small holes to the 
charge contained in the cylinder. 

The weapon bears the following inscription: FEcIT 
ET INVENTIT WETSCHGI AUGUSTAE. 

It may e readily seen that unless the revolving cylin- 
der is accurately fitted, the danger of using such a 
weapon must be great, the powder in the butt, sufficient 
for twenty-one charges, being separated from the barrel 
only by the revolving cylinder, which serves as a false 
breech for the barrel. 

A weapon of like construction to the above is in the 
Musee d'Artillerie, Paris, and is catalogued as M1766, 
but very few of these weapons, either gun or pistol, are 
known to be in existence. Among others who built simi- 
lar weapons are Jan Sander, of Hannover, and Antonio 
Constantin, of Ferrara, Italy : 

From a military point of view, the design of the arm 
zives evidence of being far in advance of its time. If 
everything works properly, the arm can be fired nearly 
as quickly as a modern weapon of to-day. Very little 
time is required for charging, and it is only necessary 
to fill the compartments with bullets and powder 
through the orifice F, with ne counting and measuring. 
The charges are automatically measured, and the load 
is fully as accurate as that of metallic cartridges. 

Altogether, the design and workmanship of the pis- 
tol make it a most valuable and remarkable relic. 

Another pistol in the same gentleman’s collection 
is a four-shot flint-lock pistol (Fig. 7). The weapon 
is evidently of English origin, and was presumably 
manufactured about 1750. It has two separate ham- 
mers, two triggers, and two separate flash-pan covers. 
The two upper barrels are fired separately by pulling 
the respective triggers. When these are fired, to fire 
the lower barrels one turns the lever shown at the 
center of the pistol, which brings two fresh primings in 
contact with the sparks from the flints, and thus com- 
municates the flame to the two lower barrels through an 
orifice which is opened by the turning of the lever. 

The arm can be fired quickly. All that is necessary 
after the first two shots are fired is to reclose the flash 
pan covers and to recock the hammers. 

Fig. 8 shows a two-barrel, English flint-iock pistol 
with spring bayonet attachment, made by Nock, the 
celebrated London gunsmith. The pistol works on the 
principle of that shown in Fig. 7, with the exception 
that it as two barrels and one hammer and flash-pan 
cover only 

Fig. 9 shows 1 United States flint-lock pistol, caliber 
70, made for the United’ States government by Simeon 
North, Berlin, Comn., about 1813. No pistol made for 
the govei ament in carly days is so much sought for by 
collectors as this, known ¢s “North’s Berlin” On the 
lock plate, in the .2ear of the hammer is stamped “S. 
North, Berlin, Con Between the hammer and tne 
pan is an eagle and under the eagle is stamped “U. 
States.” 

This particular mode! was only made one year, and 
but very few are krown to be in existence 

Fig. 6 shows a two-barrel, revolving flint-lock pistol 
wade by Bauduin, a French gunsmith, about the mid- 
d's of the eignteenth century. This arm mav readily 
be called the precursor of the modern revolver. The 
top barrel being fired, one revolves the barrels »y hand, 
and as soon as the hammer is recocked, the pistol is 
ready for the second shot. 

Among some guns in the s? me gentleman’s collection, 
photographs of a few ~f which we reproduce, is that 
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figured 1, which is an example of the early Spanish 
snap-hammer blunderbuss, made about 1700. Fig. 5 
jllustrates an English blunderbuss, manufactured by 
Twigg, of London, and shows the blunderbuss in its 
most perfected form. The arm, besides being a firearm, 
carries a folding bayonet on top of the barrel. Similar 
arms were much used in England in the latter part of 
the eighteenth century, most of the guards of the old 
English mail coaches carrying them in a special com- 
Fig. 2shows John H. 
This arm 


partment at the rear of the coach 
Hall's patent breech-loading flint-lock rifle. 
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new factor, giving a product of 420. The difference of 
5 between 18 and 23 is divided by the 20 into two parts, 
2 and 3, whose product, 6, must be taken from 420, giv- 
ing 414, the product desired. In squaring numbers the 
rule becomes very simple. For example, to square 47 
you multiply 50 by 44 and add the square of 3, which 
gives 2209. The rule seems well adapted for use by 
accountants, builders, and estimators where much mul- 
tiplying is required 


a+: 
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An important water-power scheme has been author- 





Ives’ New Process Replicas of "Rowland Gratings. 

Thorp’s.method of reproducing Rowland spectroscope 
gratings by making a celluloid cast and mounting it on 
glass has produced copies good enough for some pur- 
poses, but the celluloid film always distorts sufficiently 
to mar the definition more or less, so that even the 
best of them define better over some limited portion o! 


theirs area than over all. They give the best results only 
when the rays entering the spectroscope are practically 
parallel, as with direct sunlight without a condenser, 
and transmitted through a selected limited portion of 











6. French two-barrel revolving flint-lock pistol made about 1750. 7. 
8 Two-shot English flint-lock pistol 
with spring-bayonet attachment. 9, * North’s Berlin’ U.S. pistol made in 1813. 


English flint-lock pistol made about 1750. 


is the first breech-loading weapon ever patented 
in the United States, and was patented by William 
Thornton and John H. Hall, May 21, 1811. In 
1815 Mr. Hall first brought to the notice of the gov 
ernment the advisability of making all parts of 
a gun interchangeable with any other gun of the 

In 1819 John H. Hall contracted with 
States government to manufacture a 


same model 
the United 
certain number of these breech-loading flint-lock 
rifles. The gun can well be described as the first 
successful breech-loading military arm, and also 
the first gun ever built on the interchangeable plan 
Fig. 3 shows a Spanish double-barrel flint-lock gun 
of the beginning of the eighteenth century. While 
a few double-barreled guns were made some time 
prior to this in Italy by some Italian gunsmiths, 
the Spanish craftsmen were the first to forge a 
light, strong, and accurateshooting double-barrel 
In later years the double-barrel flint-lock gun was 
brought to its high state of perfection 














Four-shot 1. Spanish snap-hammer blunderbuss made about 1700. 2, First breech-loader ever made in the U. 8, 
lock gun made about 1700. 4. German rifled wheel-lock arquebus made about 1620. 5. The most perfect form of Eoglisn blunderbuss. 


A folding bayonet is carned on top of the barrel. 
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Section Through Wetschgi’s Magazine Pistol. 


Made about beginning of eighteenth century, 


2. Spanish double-barrel flint. 


the grating. Even then, owing to some scattering 
of the light, which manifests itself as a pale fringe 
or halo about the lines in bright-line spectra, the 
lines of the solar spectrum do not appear as black 
as with the original Rowland grating. Even if the 
celluloid film did not stretch, the manner of putting 
it down on glass would cause the inevitable slight 
unevenness of thickness not only by refraction to 
destroy the perfect parallelism of the emerging 
rays, but would distort the plane of the diffracting 
surface, and the difference in refractive index of 
the celluloid and glass would produce disturbing 
reflections between the two surfaces of the replica. 
The defects introduced by any one of these sources 
of error may be slight, but that altogether they are 
of very material importance the result always 

shows 
By a remarkable improvement upon this method, 
made by F. EB. Ives, replicas giving entirely satisfac 
tory definition are now made, and so fin 





through the efforts of Joseph Manton and 
a number of other English gunsmiths. No 
4 illustrates a German rifled 
arquebus, made about 1620 It is believed 
that guns were first rifled by Gaspard Zoll 
her, of Leipsic, about 1498; others say by 
Augustus Kotter, of Nuremberg, 
1500. In 1631 William, Landgraf of Hesse 
had several with rifled 
carbines. The earliest authoyity we have 


wheel-lock 


about 
companies armed 


for rifling in England is an English patent 
dated 1635 

The same gentleman has a number of 
United States flint-lock muskets 
from 1799, when the first musket was made 
for the United States government, to 1842, 
when the last of the flint-locks were made 

Altogether the although 
small, gives evidence of having been care 
fully and tastefully selected. 


dating 


collection, 


, 2+ ore ~ 
Prof. C. E Benton Harbor 
Mich., makes use of an ingenious applica 
tion of the principle that the product of 


Reeves, of 








ished that they are no more easily injured 
than glass prisms. 

This improvement is effected (1) by mak- 
ing the casts in a harder and less elastic 
material than celluloid, by (2) putting 
them face down upon the glass and forcing 
them into optical contact therewith, so that 
the perfect plane of the diffracting surface 
is preserved, and by (3) sealing them up 
plane glass, with a balsam 
mixture having the same refractive index 


under another 


as the casting material, so that the perfect 
parallelism of the transmitted ray is in 
sured, and at the same time the grating is 
protected from injury. 

oo 

The Good Old Times. 

According to one of the old English 

chronicles, royalty, in 1234, had nothing 
for a bed but a sack of straw. Even in the 
days of Queen Elizabeth at least half of 
the population of London slept on boards 
Blocks of wood served as pillows. The 
sleeping chamber of the Queen was daily 








two parts is greatest when the parts are 
equal, to multiply numbers of two figures 
when their difference is not over twenty 
By taking two numbers having the same 
sum as those 
one of which is a multiple of ten, you are able to find 
their product by using a multiplier with only one signi 
ficant figure 


whose product is required 


This product will vary from the desired 
one by the product of parts of the difference of the more 
remote factor 
Wwi:! be that much too small if the new factors show the 
sreater difference or too large if the 

To illustrate, let it be required to multiply 18 by 23. 
The nearest niultiple of ten is 20, and 21 is the other 


hown by the other pair of factors and 


reverse be true 


Wetschgi’s Pistol. 


10. View of priming mechanism. 1). General view of pistol. 


SOME REMARKABLE OLD PISTOLS AND RIFLES. 


ized by the government of the Swiss canton of Schwyz 
A barrage 78 feet high, 127 feet long at the base and 
307 feet at the top, is to be built across the River Sib] 
The result will be the formation of an extensive lake, 
area of eight square miles near 


Existing roads through the valley are to be 


with a superficial 
Einsiedeln 
replaced by bridges, one of which will be 3,153 feet in 


length. An immense motive power will be derived from 


the water as it flows into Lake Zurich, 1,500 feet below. 


strewn with fresh rushes. Carpets were 
unknown. Henry VI. immediately on aris 
ing tossed off a cup of wine. Tea, coff 

and chocolate were, of course, unheard o! 
Sugar was to be had only 
These were the 


at that time. 
in drug stores, and then by the ounce 
good old times 
one os we 
Steel castings are manufactured with open-hearth 
furnaces and with small converters. Where castings of 
various sizes are made, as in a general steel foundry, 
a small open-hearth furnace affords excellent results, 
as it gives control over both the composition of the 
steel and the melting temperature. 
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RECENTLY PATENTED INVENTIONS. 





Klectrical Devices, 
APVARATUS FOR ELECTRICAL BIGNAL 
ING L. Desreapets, 20 Rue du Chateau 
dKau, Paris, France. The apparatus is so ar 


| 
| 
of obtaining by means of a| 
easy and ready 


stations at 


ranged as to allow 
transmis 





cheap construction a 
more 
signaling by 
as ap 


sion of alanals between two or 


the same time It can be used for 


telegraphic apparatus, 
as fire-alarm, 
calling 


or tele 


as ordinary 
signaling for rallway, 
bolting, as 
telegraph 
connected to 


wire, 
paratus for 
as commutator for electric 
commutator tna 
when 


apparatus, a 


phone stations several are 


one and same wire, as registering gyrometer, 
as sound<controller, and the Ike Also used 
for signaling without a wire as calling ap 


paratos or commutator in being Introduced with 
Morse telegraph into the clireult of the Branly 
tube. 


Of Interest to Farmers, 

CORN-CUTTING MACHINE.—C. Lepr, P. 
V. Jomnson, and J. G. Martin, Fostoria, Oblo. 
In this patent the invention relates to harvest 
ing machines, and especially to that class used 
for eutting corn. The principal objects of the 
invention are to provide a machine capable of 
being drawn by three horses and which will 
eut two rows of corn simultaneously, which 
will support a shock and afterward discharge it 
from the machine, and will cut the stubble. 

BAND -CUTTER AND FEEDER FOR 
THURESHING-MACHINES.——F. Frepeen, Tay 
lors Falls, Minn. In respect to one of its 
features the invention is an improvement in 
that class of attachments for threshing-ma 
chines In which the feed or advance of the grain 
to the threshing-cylinder is automaticaliy regu 
lated and kept practically uniform by a gov 
ernor, preferably by one comprising a friction 
wheel variably rotating in contact with a disk 
upon whose face it ts radially, automatically, 
and variably adjustable for producing fast or 
slow speed. Operation of the rakes or means 
for feeding the grain is thus governed auto 
matically according to the quantity and condi 
tlon of the grain 





Of General Interest, 

SIGN. BR. M. Pranson and W. Lerzia, Little 
Rock, Ark The object of the Inventors Is to} 
provide a new and Improved sign which is very | 

| 





attractive beth in the day-time and at night, 
the sign-letters being wholly illuminated 
readable on both sides of the sign and Hlumin 
light at a compara 


and | 


ated by the same source of 
tively little 
GATE-VALVE,.—k. J 


expense 


owrns, Chicago, Ill 


| 


The invention has reference particularly to im. | 
provements in gate-valves for sewer-pipes, the} 
object being to provide a gate-valve of novel | 


arranged automatically | 
pipe and prevent the Inlet of 
backflow of water 


construction 80 as to 
the sewer 
waste or sediment should a 
occur 
BOTTLE 
land, Canada 
vention Ia to provide a stopper 
inserted within a bottle or similar 
after it has been securely 
neck of the fractured or marked 
that it will be impossible to refill the bottle 
after the original contents have been removed 
and without insuring detection of the fraud 
CGASING-HEAD.—F. E 
Ohie Mr. Howe's invention 
provement in and 
necting it with the casing in oll, gas, or artesian 
wells so as to prevent the leakage of fluid from 
the well, its object being to produce a device 
which efficient, applied, 
and one 
of casings 
COMPOSITION OF 


close 


STOPPER kK ( Ross 
The principal object of this In 
designed to be 


AMIPRELL, 


vessel, which 


stopper sealed in the 


bottle is so 


Hown, Marietta, 
relates to an im 
means for 





casing heads con 


shall be cheap, easily 


MATTER FOR FORM 


ition of the 


which can be applied in varying sizes | 
| 


ING PIPES OR TUBES, ETC.—J. 8. Greau, 
omena, Mich The improvement relates to 
the manufacture of pipes or tubes, ete., from 
plastic cement, and bas for its object to provide | 


means of 
produced 


composition by 
tubing readily and 
The materials employed in the manufacture con 
aist of equal a good quality of pow 
defed cement and sand and a suitable quantity 
of powdered resin, all mixed with water im- 
ypregnated with liquid glue 

CAP-FASTENING FOR VESSELS.—-A. 
BROCKELBANK, Oxsining, N. Y. The 
this Invention is to provide a construction for 
the neck of a bottle or like receptacle and a 
construction of cap for the same which will ena 
ble the cap or quickly placed in 
closed position on the receptacle and turned to 
a locking engagement with the neck of the re 
eceptacte and further turned in the same direc 
tion to provide for a convenient removal of the 
cap er cover from the receptacle, 

RECEPTACLE FOR CIGARETTES.—A. Q 
Wansn, New York, N. Y. The purpose of this 
invention ts the provision of a receptacle es 
pecially adapted as a receiver for cigarettes 
and to so construct the receptacle that ready 
access may be gained to even the last cigar 
ette therein and so that the cigarettes will be 
kept moist in a manner which will not affect 
their color or flavor, 

METHOD OF MAKING CULINARY STOCK. 
~—W. B. Kern, Medford, Mass. The invention 
relates to the manufacture of food products; 
and its object is to provide a new and im- 
‘proved method of making culinary stock, which 
Stock can be readily converted by the consumer 


a novel plastk 


can be quickly 


parts of 


purpose of 


cover to be 


which | 





into an easily digested, nourishing, and palata 


ble stew having the flavor of malted oysters, 
clams, and like bivalves. 
MEANS FOR SUPPORTING CHINAWARE 


IN GLAZING-KILNS.—-F. G. Haney, East Liv 
Ohio. The inventor's object in this in 
stance is to provide means for reliably sup- 
porting dishes and the like in saggers, so that 
dishes will be nearly upright 
and the points of contact between the ware 
and the supports reduced so as to have scarce 
ly any area, and also that these points of con 
tact with the ware be located where any slight 
defect will not mar the general surface of the 
glazed ware 

CABLE-CLIP.—W. Greonr, Barron, Wash 
This invention has reference to improvements 
in clips designed for engaging with a wire 
cable, an object being to provide a clip that 
will overcome the strain and adapted to pass 
over the deep-flanged sheaves and also so con 
structed as to pass freely around the large 
grip-pulley and under the holddown-sheaves. 

BATH-SUIT BAG.—W. A. ALLEN, New York, 
N. ¥. The purpose of this invention is to pro 
vide a bag adapted to carry a folded bathing 
sult to and from the body of water in which 
the bath is to be taken, the said bag being par 
ticularly adapted for use in connection with 
bathing-sults for men, and to so construct a 


erpot l, 


the maintained 


bag that it will be durable, economic, simple 
and waterproof, or substantially so, and to 
provide a construction of bag which when 
filled, closed, and locked will constitute a sight 


having a 
supported 


package of small size, 


may be readily 


ly, compact 
handle by which It 


from tue carrier's wrist 





Rallways and Their Accessories, 

AUTOMATIC RAILWAY-SIGNAL i. & 
Lampert, Tonica, Il. This invention refers to 
means actuated by passing of rolling-steck over 
selected portions of a railroad-track which show 
sound an alarm, of both auto 
and has for its object to provide con 
signal 


a signal, give 
matically, 
struction for an 
which Is reliable in 


employed on 


automatically-operated 
which may be 
track railroads, 


operation 


single or double 


signal trains or stations In either direction of 
travel on the road, and be adapted for repair 
of signal device quickly and cheaply 


JACKMAN, 
invention re 


INCLINED RAILWAY s k 
New York, N. Y Mr. Jackman's 
rallways such as are principally 
for amusement in pleasure exhibitions, 
and like places The object is to provide a 
new and improved inclined railway arranged to 
to the fullest advantage 
diminish 


lates to used 


resorts, 


the ground-space 
by providing a long up-track 
thereof for the purpose of requiring 
ears up the track 

DEVICE J. 8 
form of this 
specially 


utilize 
without 
ing the rise 


less 

MAIL 
KAUFFMAN, Degraff, 
Inventor's improvements he 
constructed and organized devices at a railroad 
catcher 


power t 
BAG-DELIVERY 
Ohio In the 
employs 


mail-bags to a 
well 


delivering 
moving car, as 
and organized 

delivering mall-bags to 
station, devices 


station for 
therefor on a 
constructed 


as other 
specially devices on 
the car for 
a catcher therefor at a 
being adapted to be operated conjointly or prac 
same time and each set being 
perated independently either to 
to receive one from the other 
inexpensive, effective, and re 
capacity for long and 


similarly 
sald 


tleally at the 
adapted to be 
deliver a bag or 
The device ts 
lable and possesses the 
repeated service. 





Pertaining to Vehicles, 
BICYCLE ATTACHMENT.—-B. R 
City, Miss In this 
inventor is the 
bicycle 
downgrade for 
grade or on an 
easy as possible 
wheeled vehicles 


Perrer, 
the inten 
provision of a Dew 
arranged to 

use in pro- 


Yazoo instance 


and improved attachment 


store up power on a 
the bicycle on a 
riding as 


pelling level 
upgrade to secure 


It may be attached to 


Prime Movers and Their Accessortes, 

HYDRAULIC PUMP.—R. H. Russe, Gal 
veston, Texas. The inventor's object Is to pro 
vide means whereby fluid may be employed and 
used over and over again in transmitting power 
for working the fluid ating or pumping 
means. His broad conception comprehends the 
use of liquid, air, or gas placed under pressure 
and conveyed to the pump for working It A 
employed having a spe 
con 


elev 


liquid-elevating pump t 
celal reciprocable hollow pi 
veying fluid 
inder alternately at opposite 
and pecullar means Whereby 
is alternately fed to pumping cylinder 
operation of a controlling-valve 

SMOKE-CONSUMING FURNACE I. B 
Nashville, Tenn The the 
present Invention, which relates to smoke-con 
suming furnaces, such as shown 
in Letters latent of the United States formerly 
granted to Mr. Harris, is to provide a furnace 
arranged to cause a reduction of the volume of 
nitrogen in the fire-box by introduction of min 
ute jets of steam to deflect the rising gases 
and smoke in the fire-box, to bring same near 
the air-inlet ports for mixture with alr drawn 
in by action of steam-jets, and to insure a 
more ready and combustion of the 
mixture, 

Nors.—Coples of any of these patents will 
be furnished by Munn-& Co. for ten cents each. 
Plesse state the name of the patentee, title of 
the invention, and date of this pape:. 


ton, means for 
into the pump-cyl- 
sides of its piston, 
fluid power means 
through 


under pressure 


HARkiA, object of 


and described 


complete 








Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.— You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these gowmis write us at once and we wil! 
send you the name and address of the party desir- 
ing theinformation, Pu every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 











Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 66: For manufacturers of sma!) 
chains, like bicycie ains, small enough to taxe the 
place of tape which operates typewriter carriages 


“U. 8." Metal Polish. 


Inquiry Ne. 6636.—For manufacturers of 
buttons. 





Indianapolis. Samopies free. 


pearl 
Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 66237.-— Wanted, addresses of auto 
matic vending machine or coin slot machine manufac- 
turers or dealers. 

Handle & Spoke Mchy. 
Chagrin Falls, O. 

Inquiry Ne. 6638.—For parties manufacturing 
pageery lor making improved cross-head bale ties 
or bay. 


Ober Mfg. Co.. 10 Bell 8t., 


Adding, muitiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 6639. — For manufacturers of artesian 
wells with automatic pressure system or chemical e 
gines for the purpose of waterworks and fire protec. 
tion, 





One-eighth horse power battery motors, $5 each. 


Walsh's Sons & Co., Newark, N. J. 

Inquiry No. 6640.—For firms selling large ma 
ehines tor loading shoteun shells, same being loaded by 
power and capacity being 20,000 to 90,000 per day. 


Commercially pure nickel tube, manufactured by The 
Standard Welding Co., Cleveland, O. 

Inquiry No. 66 -For manufacturers of ma 
chines testing the saturation of paper 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6642.—Wanted, information on the 
recovery and marketing of wool g se or tanoline; 
also manufacturers of a plant Lo extract the same. 

The celebrated “ Hornspvy-Akroyd” Patent Safety Wi! 
Engine is built by the De La Vergne Machine Company, 

Foot of Kast 138th Street, New York. 

Inquiry No. 6643,—For manufacturers of an end 
less 36-inch steel band, like an endless band saw, save 
that it must have a sharp, continuous cutting edge 
like a knife. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 719 Mutual 
Life Building, Buffalo, New York. 


Inquiry No. 6644.—Wanted. address of the Discal 
Engine Co.; also makers of crude petroleum engines. 





We manufacture iron and steel! forgings, from twenty 
pounds to twenty-five tous. Crank shafts of all varie 
ties. Erie Forge Company, Erie, Pa. 

Inquiry No. 6645.—For manufacturers of adver 
tising folders with following imprint: “ Paterted by 
Pa igs Operti, November 1), 18v2.” “Copyright 14 by 

1. Boyer. 

We Manufacture on Contract anything in light Hard 
ware. Write us for estimates. Edmonds-Metzel Mfg 
Co., 146-155 South Jefferson Street, Chicago. 

For manufacturers of 


6. tools 
and shell jeweiry. 


Inquiry No. 664 
for waking goid wire 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc- 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inq quiry No. 6647.—For manufacturers of swall 
steam turbines of '4 to 4g b. p. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 


nquiry No. 6648.—Wanted, addresses of parties 
selling grinding mach 8 for grinding lenses, ete 





WANTED.—Colonial silverware. Any one wishing to 
sell any authentic silver made inthis country during 
the eighteenth century, please communicate with C. A. 
M., Box 773, New York. 

Inquiry Ne. 6649.—Names and addresses of firms 
manufacturing spring motors, such as are used for 
revolving display stands. 

VALUABLE PATENT FOR SALE.—An indispensable 
article for women. Has large demand in ali department 
stores. Patent No. 774,191. Address Acme Hygienic 
Co., 182 West 9th Street, New york. 

Inquiry No. 6650.-—For manufacturers of needle 
books, containing an assurtment of needies; also ad 
dress of party manufacturing Perfect Dust Beater. 

Manufacturers of patent articles, dies, metal stamps 
ing, screw machine work, hardware speciaities, machin- 
ery and toois. Quadriga Manufacturing Company, |+ 
South Canal Street, Chicago. 


Inquiry No. 6651.—Fer manufacturers of asbestos 
cloth (not paper) or asbestos wearing apparel. 





Space with power. heat, light and machinery, if de- 
sired, ina large New England manufacturing concern, 
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Notes 
and Queries. 


HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 

some answers require not a littie research, and, 
though we endeavor to reply to all either by 
letter C4 in this department, each must take 
his tu 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
pagan ned of houses manufacturing or carrying 
the sam 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. *rice 10 cents each. 

Books referred to promptly supplied on receipt of 


should be 





price. 
Minerals sent for examination distinctly 


marked or labeled 





E. M. H. asks: An 
tank weighs 10 
How much dead weight will be required to 
sink it in fresh water? Charge the tank 
with 100 pounds of air, would it hold up more 


empty 


pounds. 


(9565) 


10-gallon metal air 


same 


weight than if not charged? Could you pump 
the air out of the tank so that it would sink 
of its own weight? <A. A tank of 10 gallons 
capaciiy will hold about 11-3 cubic feet, and 
when this is sunk in fresh water It will be 
buoyed up by a force equal to the weight of 
11-3 cubie feet of water. This is very nearly 
831-3 pounds. Since the tank weighs 10 
pounds, an addition of 7431-3 pounds in the 
tank will sink it. If 100 pounds of air are 


pumped into the tank, it will sink the same as 
if 100 pounds of lead were put into the tank. 
We have now 110 pounds total weight of tank 
and air, and 831-3 buoyant force of 
water. The difference, or 262-3 pounds, will 
be the force with which it will sink. Pumping 
air out of the tank will make it lighter, and 
so it will float better You cannot make a 
thing sink by pumping air out of it. Air 
weighs under ordinary about 1% 
ounces per cuble foot, and 11-3 cubic feet will 

1 2-3 The tank will weigh 12-4 
ounces less when the air is pumped out of It 
than it did when full of air You cannot pump 
100 pounds of air into such a tank. The 
would be about 0,000 pounds per square 
and no tank of this and weight 


pounds 


pressure 


weigh ounces. 


pres 
sure 
size 


could withstand any such pressure 


having more room than is necessary for their business. | 


RK. 1. 


Wanted, an illustrated price 
also firms manufactur 


Address Box No. 4%, Providence, 


Inquiry No. 6652. 
list of ticket-making machines ; 
ing the same. 

You can rent a well equipped private laboratory by 
day. week or month from Electrical Testing Laber- 
atories. 548 Fast Sth Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inquiry No. 6653.— For manufacturers of inex 

maive mixer which will readily mix light material, 
including loam and straw, well moistened. 

We are prepared to handle all kinds of work in the 
polishing and boffing lime. We employ none but the 
best of help, and feel warranted in soliciting business in 
these lines. Rostand Manutacturing Co. 

New Haven, Conn. 


Inautry Ne. 6651.—For manufacturers of wind 
pumps, such as aie used for pumping out barges, boats, 


TO INVENTORS AND MANUFACTURERS. 
Representative of large Furopean electrical concern 
seeks novelties (technical preferred) for exclusive sale. 
Buys also patent rights. First-class credentials. Write 
in strict confidence, stating full particulars, to Patent 
Abroad, Box 773. New York. 





Inquiry Ne. 6655.—For manufacturers of auto- 
matic novelties and mail order specialties of all kinds. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 4th Street 
and Packers Avenue, Chicago, III. 

Taqetry Ne. 6656.—For manufacturers of sma!! 
boxes made of enameled pressed steel or sheet irwn. 

leoutey. He. 7.—Fer manufacturers of window 
dispiay Ox —F- artistic metal signs. 


Why is the core 
wires in- 


(9566) V.F. asks: 1. 
of induction coil made of 
stead of one solid piece? A The core of an in 
duction coil is made of wire, and not solid, 
in order to prevent the whirling currents, 
called “Foucault” currents, which would travel 
round the core if they They 
would heat the core very greatly. 2. Is it the 
volts, amperes, or watts that make an electro- 
magnet? A. Ampere turns produce magnetism 
in a coll. One ampere flowing once around a 
turn of wire ampere turn, and the volt- 
age produced by a is proportional to the 
ampere turns in the coil. Hence a coarse wire 
is used of low that there may 
be a large number of amperes tlowing through 
it, and often many turns put on, so that 
the ampere turns may be as great as possible. 
This applies to the primary winding. 3. Is 
there any relation between sizes of primary 
and secondary wires and increase in voltage of 
an induction coil? Where can I get a book 
which treats in a simple manner the subject of 
storage batteries’ Also one telling of the proc 
of refining crude petroleum? <A. Tread 
“Storage Batteries,” is a 
book; Bottone’s “Management of Accu 
mulators,” price $1.50, is recom 
mended. A good book upon refining petroleum 
is Brant’s “Practical Tr Petroleum,” 


small iron 


could do so. 


is an 


coll 
resistance, so 


are 


ess 
well's price $1.75, 
good 


also to be 


atise on 





price $7.50. 4. It is a law in physics that in 
the magnetic lines of torce, the direction of 
such lines at any point is a tangent to the 
eurve at that point What, then, is the direc 
| tion opposite the middle of a bar magnet? 
Opposite the end? A. The same rule applies 
to determine the direction of the magnetic 


lines are straight as when they 
are curved. At the middle of a magnet the 
tangents coincide with the lines themselves, 
as they do also at the ends of the magnet. A 
straight line is a curve with an infinite radius. 


lines when the 


(9567) A. W. D. asks: For some time 
I have been trying to find out what the tem- 
| perature of the oxyhydrogen flame is, but 
have been unable to do so Also, could you 
tell me if there is any other way, as by the 
use of a furnace, whereby a person could in 
the laboratory get a heat equivalent to that 
of the oxyhydrogen flame’ <A. The terpera 
ture of the oxyhydrogen flame has been va 
riously given by different investigators, from 
4,600 deg. Fahr. to 4.400 deg. Fahr. <A recent 
writer gives the latter figure. The temperature 
of the electric are is much higher than this, 
possibly reaching 7,000 deg. Fahr A valua 
ble book upon this general subject is “High 
Temperature Measurements,” which we send 
for $3. The material “thermit” is considered 





to give a higher temperature than the oxyhy- 
drogen flame. 

(9568) W.E. H. asks: What have you 
on thermo-electricity or thermopiles in book 
form, not papers? A. There is no book upon 
thermo-electricity, that is, a book treating oniy 
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of this topic. The subject is not large and im- 
portant enough to call for separate treatment. 
You will find the mathematical data of thermo- 
electricity in Everett's “Units and Physical 
Constants,” price $1.25; a good chapter In 
Watson's “Physics,” price $3.50, also in Bar- 
ker’s “Physics,” price $3.75. These with oc- 
casional papers in the journals include all 
there Is to be had. There are no practical gen- 
erators of electricity by heat. All which have 
been brought out are failures and have been 
retired. Only the thermopile as a measuring 
instrument is left, and this has only a scientific 
interest. 

(9569) L. L. S. asks: Can you sug- 
gest to me something giving comprehensive di- 
rections for making a practical electric tele- 
phone which will work on a single-wire line 
(grounded) about three-eighths of a mile long? 
A. You will find the information you require 
for making a practical electric telephone in 
our SUPPLEMENT, No. 966, and ScientTiFric 
American, Vol. 72, No. 7. We send these 
papers for ten cents each. You can operate 
these instruments over a single wire for a 
much greater distance than you specify, by 
grounding the wire at each end of the line, 
as is done in the telegraph lines. 

(9570) C. L. V. asks: Please explain 
in your Notes and Queries column why a dis- 
tinct shock is felt when a piece of metal is 
passed you by another person, In a house which 
is wired for electric lights. I have noticed 
this a number of times in this house, but never 
in any other. A. An electric charge is easily 
generated in cold, dry weather by waiking 
along a woolen carpet, especially if one scuffs 
the feet a little on the carpet as he walks. 
In this way one may light the gas without 
a match by presenting the tip of a finger to 
the gas jet. A spark will pass from the finger 
to the tip of the burner, and a slight shock 
may be felt. It is obvious that the same shock 
may be given to another, by reaching out the 
hand to him, A piece of metal is not needed, 
nor is it necessary that the house should have 
electric lights in it. It can be done anywhere 
in the cold regions, in the cold season. 

(9571) E.B.asks: Will you please re- 
fer me to some publication or copy of the 
ScreNtTiIFIC AMERICAN which will explain the 
faults of rotary that prevent them 
from coming into general use? A. None of the 
past numbers of the Screnriric AMERICAN Sup 
PLEMENT have articles which explain the faults 
of rotary engines and their reasons for not 
going Into general use. The great difficulty 
with a rotary engire is to obtain a simple 
means of admitting the steam, allowing it to 
expand to the proper degree and then exhaust 
ing it at the right moment, and at the same 
time preventing leakage past the piston, even 
after the engine has become somewhat worn. 
Under ordinary conditions, there is no special 
advantage of the rotary engine over the or 
dinary crank and connecting rod, because the 
loss of efficiency due to the crank and connect- 
ing-rod motion is practically zero. ScieENTIFIC 
AMERICAN SUPPLEMENT, Nos. 1193, 1158, 
1186, and 13009, contain valuable illustrated ar 
ticles on rotary engines. Price 10 cents each, 
mailed 


engines 


r79 


(9572) W.T. M. asks: I am contem- 
plating putting in a little dynamo to light the 
house which would require about eight lights. 
| have a water power about 800 feet from the 
house, consisting of a 6-inch pipe with about 
60 pounds per square inch pressure in it, and I 
would run the dynamo with a water motor of 
the elton type. Now I should like to be able 
to turn lamps on or out at will, and I am told 
that I cannot do this with the ordinary type 
of dynamo without either a governor on the 
motor or a rheostat in the field circuit. 
don't want to bother adjusting a rheostat to 
every change in the load, and there do not 
seem to be any water motors on the market 
with governors small enough for such a light 
load. Now are there any types of dynamos on 
the market which can be run by a water motor 
without a governor and which will maintain 
a voltage constant enough to do the business? 
A. We think you are asking the impossible 
when you ask to run a small dynamo with a 
small water motor and have it give a constant 
E. M. F. Even if that could be had, you 
would pet be able to turn lamps on and off 
without un adjustment of current on the dynamos. 
A plant cannot be set going and left alone 
to run itself. The Pelton Water Wheel Com- 
pany may be able to fit you out with some de 
viee for light and we would advise 
you to write them on the subject. 

(9573) W. F. H. asks: Will you please 
answer in the Notes and Queries column of the 
SCIENTIFIC AMERICAN the following questions : 
1. Have wireless telegraph messages been sent 
across the Atlantic Ocean, and if not, what is 
the greatest distance which they have 
While it is regarded as possible 
‘o send messages of words across the Atlantic 


service, 


over 
been sent? A 


Ocean by wireless telegraphy, we are not aware 
that it has ever been done, certainly not com- 
mercially been believed to be 
These consisted of 


have 
Atlantic. 


Signals 
sent across the 


the dots which indicate the letter S$ in the 
Morse alphabet Messages can now be sent 
to a distance of several hundred miles, and 


80 sent 
Passes in 


between ships at sea and over the 
Alaska. 2. Can carbon plates that 
have been used in dry batteries be used in mak 
Ing new dry batteries? A. Carbon plates are 


hot affected by use in an electric battery, and 





can be used as long as they last. The black 
substance in which they are packed requires 


renewing, but the plates themselves do not 
need replacing. 
(9574) H. A. asks: 1. I separated the 


two strips of'a gold leaf electroscope by elec- 
trifying them with a rubbed hard-rubber rod. 
After that 1 brought a burning match near 
them, and observed that the strips fell to- 
gether again. Did the heat of the flame cause 
that, and why? A. In the old manner of 
statement, heated air is a better conductor of 
electricity than is cold air, and thus the elec- 
tricity passed off from the gold leaves. The 
present mode of statement is that the hot air 
is ionized, and the tons discharge the electro- 
scope. 2. Which is the best way for covering 
glass with sealing wax, as necessary for in- 
stance for the top of a Leyden jar and similar 
electrical instruments? <A. A red varnish may 
be made for applying to glass by adding ver- 
milion to orange shellac. 3. What book can 
you recommend me for the study of the radium 
rays science? A. Rutherford’s,.**Radio-Activ- 
ity,” price $3.50, and Soddy's “Radio-Activity,” 
price $3, are the most recent books upon the 
subject. 4. I would like to have full deserip- 
tion of an electric influence machine (Wims- 
hurst) if possible, with instructions and views 
for construction. A. You will find full descrip 
tions of Wimshurst and other static machines 
in Gray's “Electrical Influence Machines,” 
which we send for $2. 

(9575) A.R. asks: I have an English 
pocket altitude barometer, and I am in San Jose 
at an altitude of 1,135 meters. 1135 * 3.28 <= 
80 feet. Now the barometer shows as 25 
inches 3.6 lines, which according with the circle 
of altitude, corresponds to a height of about 
4,550 feet. I get the same result according to 
Prof. Airey’s tables. Please explain what is the 
matter with them, and how to arrange it. A. 
The probability is that your barometer is out 
of adjustment, since it gives an altitude of 
4.550 feet, when the true altitude is 3,725 
feet, or a little over 800 feet too much, Ane- 
roids require to be set by comparison with a 
mercurial barometer. They should be com- 
pared very often if any dependence is to be 
placed upon their readings. The United States 
Weather Bureau does not allow aneroids to be 
used for observations which are to be made 
a matter of record In the Bureau. They are not 
reliable. They are very convenient for travel 
ers, but require frequent correction. 

(9576) H. Z. L. says: Which of the 
pairs of wheels, inner or outer, leave the 
ground when an automobile turns a sharp cor- 
ner at high speed, under these conditions: (1) 
level, (2) machine evenly balanced on 
both sides, (3) corner sharp enough to raise 
one pair ef wheels. This question came up in 
class, and, as I said that the inner wheels left 
the ground, if any, I was laughed at by the 
rest of the class, including the professor, I 
come to the highest court of appeal, so as to 
misunderstandings. A. In the case 
stated by you of an automobile rounding a 
curve on a smooth level road, provided the 
wheels could not skid sideways (which Is what 
generally happens) the machine would be 
tilted upward on the base of the outer wheels 
as a fulcrum, thus lifting the inner wheels 
from the ground. This would happen because 
centrifugal force acts on the center of gravity 
of the machine to project it horizontally out 
ward, which it cannot do, as we have presup 
posed that the wheels cannot skid. Therefore, 
it must swing the center of gravity about the 
base of either the inner or outer wheels as a 
fulcrum. Since the center of gravity of the 
machine is above the base line of the wheels, 
and since centrifugal force tends to project it 
outward, it is impossible for said center of 
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avoid all 





gravity to move about the base of the inner 
| wheels as a fulcrum without causing the outer 
| wheels to sink into the ground. Consequently, 
| the base of the outer wheels must act as a ful 
|erum and the inner wheels be raised in the alr, 
| as there is nothing but the force of gravity to 
| prevent them from so doing. In the case of 





'a suspended car, the reverse is true, as there 
| the center of gravity would be below the base 
line of the wheels, and it could not move cen 

trifugally around the base of the outer wheels | 
as a fulcrum without causing the inner wheels 
to sink into the track. Consequently, it would 
have to move about the inner 
wheels as a fulcrum, and the wheels 
would be raised. In closing, we would advise 
you not to be too hard on your professor. One 
mistake is no haystack. And every one makes 
mistakes sooner or later. Only editors are al- 
ways right So spare the poor professor. Be 
kind to him. You may be one yourself some 
day if you study hard now, and exercise charity. 


(9577) H.F.S. asks: Will you kindly 
give me the dimensions, or refer me to a book 
that contains the information, of a small motor 
suitable for running a ventilating fan?’ The 
motor to be of the two-pole type with circular 
inclosed field magnet; to be run by a battery. 
A. We have not published the plans for a fan 
motor of the regular inclosed type, nor do we 


base of the 
outer 


know any published description from which 
you could make such a motor to run by a 
battery We have, however, in our Suppie 


ment No. 641 full plans for a motor which 
will easily drive a fan, sewing machine, or 
small lathe, and which is driven by a battery. 








A good battery is described in SupreLement 
No. 702. We send these papers for 10 cents 
each, 


(9578) J. V. asks: Will you kindly 
inform me in Notes and Queries when it Is 
sunrise? Is it when the disk of the sun is first 
seen above the horizon or when the entire disk 
is above the horizon? The same would apply 
also to the setting of the sun. A. The times of 
sunrise as given in ordinary almanacs are the 
local mean times when the upper edge or limb 
of the true sun, as corrected for refraction, is 
in contact with the sensible horizon of the 
place, or of any place of equal latitude. This 
is Todd's definition as given in his “New As- 
tronomy,” a valuable book which we can send 
for $2. 

(9579) V. E. M. asks: 1. Two cars 
start from a power-house on an electric road, 
the last car using 1-3 of the power; how does 
the current get to the car ahead after some of 
it passes through the motor of the first car? 
Please explain in full. A. The EB. M. F. of the 
trolley feeders is sufficient to provide current 
for all the cars which will be on a section of 
the line at one time. Feeders run from the 
bus bars of the station to the beginnings of 
the sections of the line, and each feeder en- 
ters and supplies current to its own section, 
If the motors+require 500 volts the KE. M. F. 
at the dynamo will be perhaps 10 per cent 
above that, or 550 volts, to allow for the 
drop of the line. A booster may be used to 
keep the pressure at the remote ends of the 
lines up to the necessary point. As to the 
particular point about which you ask, how a 
car ahead gets current when a car behind It 
is taking current also, there is no difficulty 
in understanding this if you understand how 
a house further along the street can get water 
while you are drawing water In your house 
from the same main in the street. The main 
is large enough to supply all the houses which 
are connected to It, and so is the feeder for a 
particular section of a trolley line. 2. What 
is the method of making an Edison Lalande cell 
(fluid battery)? A. The negative plate of the 
Edison primary battery is made from copper 
oxide prepared by compressing It. It cannot 
be made without heavy presses. The other 
parts of the cell have no particular method 
of manufacture, different from making other 
zine plates by casting them. The caustic potash 
is the potash of commerce. 

(9580) W.T. J. asks: A person would 
sit on a chair and two people stand on either 
side. Then they would all take three deep 
breaths simultaneously. At the third breath 
the persons on the sides placed two fingers 
under the knees and arms of the one in the 
chair, and while inhaling raised the one in the 
chair fully five feet off the floor without any 
effort whatever This was done to half a 
dozen different people, and as some of them 
weighed 150 pounds, it seems impossible to 
account for it. A. We have stated our view 
of the feat of lifting a person while inhaling 
breath or otherwise preoccupied, in answer to 
Query 8856 in Vol. 88, No. 9, to which we 
would refer you. As the writer used to lift 
more than 100 pounds with his little finger 
when a boy, he does not think it an impossible 
feat to lift 75 pounds with two fingers of 
each hand, as is required if two persons lift 
a man weighing 150 pounds In the manner you 
describe. The four girls who lift a lady 
weighing nearly 200 pounds only lift 50 pounds 
each, and this again is not a very heavy weight 
for a girl to lift. The preoccupation of the 
mind by breathing in unison and the Intent 
ness upon the effort of lifting at the same fn 
stant as the rest enable one to do much more 
than if not so preoccupied. 


(9581) A. R. says: 1. What effect 
does static electricity have on dynamos? A 
static electricity will have no effect upon a 
dynamo unless the discharge Is powerful enough 
to burn out the wiring, as in the case of light 
ping. 2. How can I tell when there is static 
electricity in a belt? A. When a belt has an 
electric charge upon It one may draw sparks 
from it by holding the fingers toward the belt ; 
or the hair will stand up when one ts under 
the belt An electroscope will be charged by 
the belt. 3. What would I need on a switch 
board for an isolated plant and connections for 
Upon a switchboard are put the 
ampere meter, and 
field rheostat of the dynamo 
The connections of 
which they are to control. The volt 
meter Is In shunt with the poles of the dy 
namo. The ammeter is in series with the line 
so that all cu:rent goes through it. 4. Do the 
Fire Underwriters require a man to pass an 
examination and have a license to wire a 
building? A. The Fire Underwriters do not 
license men to do electrical work. They simply 
require that work conform to their rules, or 
else the insurance is withdrawn. Fire Under 
writers are the representatives of the fire in 
surance companies. 


same’ A 
switches, voltmeter, and 
frequently the 
these are made to the 


places 


(9582) F.G. C. says: Will you be so 
kind as to inform me in your Notes and 
Queries what proportion and how engineers 


produce in maps the seale 1: 30,0007 For in 
stance, in a lot of land of 175.50 hectares, how 
is that seale of 1:30,000 reduced to 175.50 
hectares? What Is the population in the fol 
lowing nations: Russia (how many Inhabitants 
in Europe and Siberia) ; Turkey in Europe and 


Asia; France, England, Italy, Denmark, Hol 
land, Belgium, Prussia, Germany, Austria, 
China, Corea and Japan, Spain’ “Could you 


give us in your valuable Scientiric AMERICAN 
a drawing or description of the Port Artbur 
defenses or fortress? It would be most in- 








teresting to subscribers who could judge the 
tremendous resistance of their heroes, A. If 
each linear dimension on the land is divided by 
30,000 it can then be represented on the map 
according to the scale you mention. For in- 
stance, if the difference between any two 
points on the ground were 60,000 feet, It would 
be correctly represented by a distance of two 
feet on the map. All the distances should be 
measured on the ground in the same kind of 
units, either feet or. Inches, or meters or centi- 
meters, and then the same kind of units that 
are used in measuring the distances on the 
ground should be used in laying off the cor- 
responding distances on the map after the 
division by number representing the proper 
scale has been performed. The population of 
the countries and continents you name is as 
follows: 






Europe ........ évpaeke 393,486,000 
BO a Sen 2 hss «+++. 820,768,000 
Russia, including Siberia 141,000,000 
United Kingdom. ....... 80,372,000 
DORMREE ..ccccccevwes " 2,465,000 
WVOROS ccccccesgdidack 38,962,000 
ee a i dc baxnan 45,862,000 
TEOTAEE 0. occ ccvccaces 5,347,000 
TD oc areasiicsesvad 19,254,000 
GeO 5 kc cock vivaceda 58,549,000 
Austria 26,151,000 
China 407 253,000 
AGG Sa se ncstavevecca 12,000,000 
pT EPPS Per Or bam 45,862,000 
| SPST SCOPE 18,618,000 
ZU nik 60 0b aee0beas 24,932,000 


You will find queries of this nature fully an- 
swered in our Sciegntivic AMmeRICAN Reference 
Book, price $1.50. The metric tables are very 


full. The Scientiric American, January 14, 
1905, fully described the Port Arthur de- 
fenses. 

(9583) J. E. G. asks: If %& cubic 


inch of rifle powder were confined in a cham- 
ber of 1 cubic inch square and ignited, what 
would the pressure be on each of its six sides’ 
Would the pressure remain any length of time’? 
A. It is impossible to estimate the pressure 
which would be produced in a rifle chamber if 
\% of a cuble Inch of powder were ignited in 
a confined space of a cubic inch. A certain 
quantity of gas would be generated, but the 
pressure of this gas would depend upon its 
temperature, and the maximum temperature 
which is attained in such circumstances depends 
on the rate of combustion and the character of 
the chamber in which it is confined; so that 
it is impossible to form any accurate estl- 
mate of it. If the chamber were airtight, the 
pressure would gradually decrease as the lib- 
erated gas cooled. After it was cooled to the 
temperature of surrounding objects, the tem- 
perature would remain constant, and the pres- 
sure of the confined gas would then remain con- 
stant. It is roughly estimated that gunpowder 
when burned expands to 2,600 times its orig- 
inal volume. Assuming this figure, the pressure 
in the problem you give would be about 325 
atmospheres, or approximately 4,800 pounds per 
square Inch. 

(9584) C. H. asks: 1. I have a quan- 
tity of No. 16 copper wire in pleces of from 
2 to & feet In length; would it do to wind the 
armatures and field magnet described in Scien- 
TIFIC AMERICAN SurreLement No, 641, if the 
joints were soldered and wrapped with tape? 
A. If a good soldered joint is made, you can 
wrap it In tape and use such a wire in wind 
ing a fleld or armature These joints will, 
however, be larger than the single wire and 
will, if there are many of them, cause the 
winding to be more or less irregular, and un 
sightly. A neat job cannot be made with splices 
in the wire. 2. Why Is the sodium salt better 
than the potassium salt for use in a bichromate 
cell? A. Sodium bichromate is easily dissolved 
in water, cold or hot Potassium bichromate 
requires hot water to dissolve it to sufficient 
strength for battery use. When sulphuric acid 
is added to the potassium bichromate solution 
an alum crystallizes out upon cooling, and 
crystals are liable to form in the cell also. 
Neither of these things occurs with the sodium 
salt. Chromic acid is now to be procured from 
dealers in chemicals and is to be preferred’ to 
elther of the bichromates 

(9585) A. G. says: Please tel) me 
what are the chemical formula of: (1) ferric 
chloride. (2) chromine, and (5%) bleaching 
powder? <A. The chemical formula for ferric 
chioride is FeCl, Chromine ts not a simple 
chemical compound, but some mixture to which 
a trade name is given. It is not probable that 
it is to be found in the market at the present 


time. Chromic acid is used in batteries now 
or one of its compounds, either sodium or 
potassium chromate, Bleaching powder is a 
substance concerning which a difference of 
opinion exists among chemists. We follow 
Remsen's “Chemistry” in giving its formula as 
ca0Ccl,. 

(9586) W.H. P. asks: I would like to 


of your Notes and 
pipes are thawed 
without the use 
pole of 


ask through the medium 
Queries how frozen water 
out, by means of electricity, 
of storage batteries Is the positive 
the dynamo connected to one side of the frozen 
pipe and the negative to the other? If #0, 
why is the dynamo not “short-clreulted’? A, 
Water pipes are thawed by electricity by send- 
ing a current of the proper strength through 
the frozen portion till the water runs It 
would not do to throw the current of a dyna- 
mo upon 4 short section of a water pipe. As 
you say, it would short-circult the machine, 
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refer our readers again; they are to be found 
in the SCIENTIFIC AMERICAN, vol. 90, No. 12, 
and vol. 92, No. 7, price 10 cents each mailed. 

(9587) R. T. P. says: In your Suppte- 
MENT of December 3, 1004, page 24,185, you 
say that if 1,000 pounds water was given a 
velocity of 16 feet per second, it would lift 
1,000 pounds 4 feet high. This you will find 
in the accompanying paper with sundry cal- 
culations. Will you kindly look them over, 


and if suitable to your paper, I would like to] ¢, ” 
get up a controversy upon what I think may We Analyze Everything 
AT REASONABLE RATES 


be the nucleus of a new power. A. We are 
sorry to have to inform you that the assump-| Should you want to know what is contained in any 
Preperation or product, address 


tion on which yen have based all your calcula- THE ELLSWORTH LABORATORIES 
tlons is entirely erroneous, and yet it may be Max D. Slimmer. Ph.D. 
difficult for us to point out to you exactly} Suite 408, Ellsworth Bidg., Chicago 


where your fallacy lies. If you were to pass 
through the center of a ship a tube, as you) EVERYTHING FOR THE AUTOMOBILE 
suggest, keeping the effective displacement of YA NKEE 


the ship the same, the added resistance to be 
overcome by the propeller would be equal to | GRA DE-METER 
Price $7.50 


the sum of the work that could be obtained 

from a turbine placed in this tube, plus all ves the grade nd down.” up to 
. ‘ per cent. up do’ Easily 

losses in the turbine due to Imperfect efficiency, read from the sea 

plus the friction of the water on entering the Yankee Mica * iielis Plug 

tube and passing through it. The water in Closed Ehd, $1.50 

the tube will be incapable of doing work un Open End, 10 

less there is a difference of pressure on the Both guaranteed ) days 

two sides of the turbine If there is a greater Mammoth Catalog for We in stamps 


pressure at the front end of the tube, this E. J. WILLIS CO., 2 Park P N.Y. 


pressure is created by additional work done by 
the propeller in forcing the vessel ahead. A 

better plan than the one you suggest would be A Very Useful Tool 
to place at the sides of the vessel undershot This Angle Indicator is constructed 


wheels or paddle wheels, and get useful work | from @ steel plate by perfeced 
machinery. It is for use in con 
from the shaft connecting them. In this in-/| nection with a rule, our Uni- 
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stance you can probably see that if the shaft ——_ Rere to ak dae Pe a, ee ee eS 
were required to do useful work, and there- | one canaccurately and quick- P od al C°’D ° 
fore overcome resistance, that the paddile| ER ee 5, 3 Nl verSal SCRAPER 3 
wheels would act as brakes on the side of the | sAWYER TOOL MFG. Co., Fitchburg, Mase, U.S.A. | @ 75 cents buys @ 
vessel to retard its progress, and that what- -l@ the best oqene e 
ever retarding force they exerted would have Squabs Pay pene 4 ig yl meat v4 
to be made up by the propeller in order to keep Easier, need attention oniy part of 3 Sind tor this attain We. 38 pdloc } 4 
. ee 2 sel cc . L— bn i - vn 
the epesd a xe : ag ase sth. Rtantel five. for’ wrlter en 3 THE L. 5. STARRETT CO. $ 
(9588) ’. O. K. asks: An eighth o armors, w ywomen. Athol, Mass. > 
B LE EM and learn th ‘ RE oor Mowe aed o 
rich home is IMMenslY | SOOSOOOOOOOOOOSOOOOOO9 OOO OO 


an inch of water is put in a shallow dish, a 

small plece of lighted candle placed in the | Pruvwovrm Rocx Sqvas Co., 
center, and an inverted tumbler is placed over 
the candle Now, I would like to know why 
the water rushes up into the tumbler after 
the light has just gone out? A. The heating 
of the air usually drives some of the air out 
under the water seal of the glass while the 
candle is burning, and the products of the com 
bustion do not occupy as much space after as 
they did before the candle had burned them. 
The result is that water rises into the glass as 
the gases cool. We have never seen it “rush 
up,” as you express it. 
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NEW BOOKS, ETC. 
ELEMENTS OF MECHANICAL DrawiNe. By 
Gardner C. Anthony. Boston: D. C. 
Heath & Co., 1905. 16mo.; pp. 152; 
illustrated. Price, $1.50. 
This book forms one of the works of the 
Technical Drawing series. It is a revised and 
enlarged edition, intended for use in the eve- 
ning drawing schoo! and technical college. The 
first two chapters are given up to instruments 
and their use and general Instruction as to 
tracing, lettering, shading, tinting, etc. The 
third chapter contains a large number of geo- 
metrical problems The drawings illustrating 
these problems are on the same page with the 
text, where they can be readily examined. The 
book has no folding plates and all the draw- 
ings are condensed as much as possible. Be- 
sides chapters on conic sections, orthographic 
projection, isometric and oblique projection; 
the development and Intersection of surfaces; 
and spirals, helices, screw-threads, and bolt 
heads, there are a large number of problems 
contained In the back of the book, which are 
intended to be solved by the student after 
he has mastered the principles in the preced- 
ing chapters 


Tue Consrruction OF CRANES AND OTHER 
LirtinGc Macutnes. By Edward C. R. 
Marks, A.M.I1.C.E., M.I.M.E. New 
York: D. Van Nostrand Company, 
1904. 12mo.; pp. 250; 202 half-tone 
plates and diagrams. Price, $1.50. 

This is the third edition, revised and en- 
larged, of a very useful ond complete work on 
all kinds of lifting machinery Starting with 

a description of the general principles and prac- 

tice In standard types of lifting machines of 

the smaller kind, such as pulley blocks, crabs, 
and winches, and double and treble purchase 
crabs, the author next describes all sorts of 
cranes from the simplest types worked by hand 
to the huge and most elaborate types operated 
by steam or electric power. Another section 
of the book Is devoted to the description of 
various patented inventions relating to lifting 
machinery. In this section are given all the 
latest inventions and improvements in this 
line. Part III. describes the present practice 
employed by leading makers of lifting ma- 
chinery in the construction of hydraulic cranes 
and jacks, electric locomotive or travel jib 
cranes, electric walking jib cranes, foundry 
cranes and winches, electric overhead traveling 
cranes, Temperley transporters, and electric 
and hydraulic lifts or elevators and pneumatic 
hoists. The book is well illustrated with large 
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INKS, THEIR COMPOSITION AND Manvurac-| 
Including Methods of Examin- | 
ation and a Full List of English Pat- | 
ents. By C. Ainsworth Mitchell, B.A. ' 


TURE. 


(Oxon.), F.LC., and T. C. Hepworth, 
Philadelphia: J. B. Lippincott Com- 
pany, 1904, 8vo.; pp. 251, 46 illustra- 
tions. 

This work is a complete handbook on inks 
and their manufacture. It is divided into three 
sections, as follows: Writing inks; printing 
inks ; and inks for miscellaneous purposes. The 
chapters in the first section deal with carbon 
and carbonaceous inks; tannin materials for 
inks; the nature of inks; the manufacture of 
iron-gall inks; logwood, vanadium, and aniline 
biack inks; colored writing inks; and the ex- 
amination of writing inks. Under printing 
inks, the early methods of manufacture; the 
manufacture of varnish; the preparation and 
incorporation of the pigment; and colored 
printing inks are described. The iast section 
deals with copying inks; marking inks; safety 
inks and papers; sympathetic inks; and inks 
for special purposes. The book is very com- 
plete and goes into the subject thoroughly. It 
contains much information of value to all in- 
terested in this subject. 


Tue Tower or Peck. By Angelo Heilprin, 
F.R.G.8., of the Sheffield Scientific 
School of Yale University. Philadel- 
phia: J. B. Lippincott Company, 1904. 
4to.; pp. 62; 22 plates. 

Prof. Heilprin has been the chief source of 
our information regarding the geological 
changes that bave taken place on the island of 
Martinique for the last few years and to which 
the attention of the world was first called by 
the eruption of Mont Pelé in 1902. In 1903 the 
professor revisited the island, and in this book 
he describes the middle period in the modern 
history of Mont Pelé, and shows its condition 
by numerous photographs reproduced from fine 
half-tone plates. These plates, of which there 
are twenty-two, give a complete history of the 


eruptions and of the devastation wrought by | 


them. The book completes this pictorial de- 

scription with an up-to-date account of 

crater as it now is. 

Simpte Decorative LATHE Work. 
James Lukin, B.A, London: Galtbert 
Pitman, 1905. 16mo.; p 
trations. Price, 50 cents. 

In writing this small volume the author had 
in view the preparation of a handbook which 


| would enable the amateur, with the aid of in- 


much of it homemade) appa- 
ratus, to do simple, ornamental turning of 
ivory, shells, etc. All the parts of the 
the accessories are well described 


expensive (and 


lathe and 


j}and specific directions are given as to its use. 


The book is untechnical and will be found very 
useful to the beginner. 
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Advertising apparatus, W. B. 





Worthy..... 784,649 
Agricultural implement attachment, hand, 

A. ones .. “ ieee ° . 734,682 
Air brake, A. J. Wisner .. . 7s4,910 
Air brake detiector, E. Bearss ...... A 734,537 
Automobile transmission gear, G. A. Thode. 754,642 
Automobile transmission mechanism, K. | 

I eee ai DIN Avid e4 0's 6 als -. ee 784,007 
Awning attac hment, automatic, "ih i 

Scnwinger ; ; 784,807 
Bag hoider, J. Riley op ‘ 754,504 
Bag holder and tiller, Ww. ie "Stone, Jr 754,708 
Baiavcing attachment, C. KE. Coons. 784,024 
Baling press, C. J. Luce . ‘ 755,068 
Ball cleaning device, H. Dd. Day. 754,062 
Balls, making rubber cored wolf, G. ¢ 

Worthington .......+...+.4. 784,648 
Balling machine, J. Good ... 784,853 
Barometer, L. F. Chaney .......... 784,086 
Basket, RK. E. Lindsay 784,050 


Basket or other receptacle, “J. Hamilton 
Bath tub and attaching feet thereto, J. 
Lefferts ' 
Bath tub mold, J. P. 
Battery stem guide, C 
Bean separating machine, O. F. 
Bearing, E. 8. Farwell .. : 
Beer or other liquid dispensing apparatus, V. 
. J. Durafort : 
Beet “bloc! king machine, E. ra “Young 
Belt guide, J. L. Crisler 


: 784,939 
A 
. 74, 746 


Wee eg Bic ke rstaft . 
Hawley 
Beythan. . 





2 
7S, 036 


784,904 
eyo 784,911 
. 784,987 


Bench. See Florist’s bench. 
Bin, C. T. Bammey .....cccccscescsees ‘ R 
| Binding mechanism, J. A. Plopper . 784,702 
Blanket, animal, 8. D. & E. M. Reid...... 785,021 
Block system, J. W. Anderson, Jr. 755,081 
Boiler, J. P. Blauvelt . : 73A,T30 
Boiler a regulator, steam, Sackett & 

Riege : i -- «+ 785,049 
Boiler + isd cle ane e, 0. Donatz eaee 734,552 
Boiler furnace, S. F. Pierce.... 784,880 


Bolt heading machine, Moore & Holland, 


Book holder strap, school, T. E. Barton oo ¥ 
Book support, G. T. Dennias...... oe 
Bootjack, J. J. McDonald 
Bottle, A. A. Low 
Bottle 
F 


holder, nursing, W. J. Rg se 
mouth and neck, A. A. Low. adae 
non-refillable, H. W. “ent, en 
non-refillable, F. 8. Hefferman...... 
non-refillable, L. N. Bishop........ 
sonking machine, Lindemann & Stock 7 
Bottle stopper, E. Olemens Ts 
Bottle support and protector, J. A. 
Bottling machine, liquid, J. A. Hicks .. 
Box roller or truck, B. L. Vore .. pe 
Braiding machine, B. Kirsch 
Brake beam, F. O'Connor .. 
Brake beam, S. A. Crone .....- 
| Breast connector, Vv. H. Mills .. 
trouder, A. F. OBOFVE ccccccsccesccccsces 
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y | magatine, THE PERFECTO, full of interest 
to all who love a good cigar. Do it to-day. 


JUL. ALVAREZ & CO., Cigar Mfrs. 
735 Penn St., Allentown, Pa. 


EKICE 


Single Kick or Double Kick. Kick With 
One Foot or Kick With Both— 
BUT KICK 


minds SpoRes. ive is for ons all 




















¥8u USE GRINDSTONES ? 


if so we a od nm you, afl auses | 
kept in stock. Pan py 
jon pe ody sslegcine stones als sTorall pe, | 
The CLEVELAND oroxs co. 
=< 24 Floor, Wilshire, Cleveland, 0. 


Cheap Power from Kerosene 


SAPE, SIMPLE, VALVELESS 
AND RELIABLE 
LAH: Kerosene Engine. 


Aut ti ition. easily start- 
ed, and ru Ap. and at a com- 
paratively’ high yg ee speed at a cost 
of less thin one kerosere a 

ower hoo 
ighest efficiency at 
For prices and terms 
















per actaal horse 
wherever 
lowest cost. 
address 





UNIVERSAL KEROSENE ENGINE CO. 
137 Liberty St., New York 





Automobile and Marine 
Motors Simz's, Compas 


Best ieee Perfect work- 
manship. Send for Catalog 
ALEXANDER & CROUCH 
40 So. Canal St., Chicago 
1, 2 & 4 Cylinder, 4,8 & 6 H. P. 


No More Hand Pumping 


No Coal, No Steam, No Ol!, No Packing or Labor 


NoCost for Motive Power 


Niagara A acomasio Pump (bydrauite 


any brook 
ies path Salata ai ine 
utions, of 
country 


etit fac- 
tories, mines. | cal 
Write to-day for free booklet. 
NIAGARA HYDRAULIC ENGINE CO. 
Chester Pa. 











Dept. M, 140 Nassau 8t,, New York 








Let us tell Soa allebous ney booklet | 
SLOTKIN & PRAGLIN 
210-212 A Canal Street, New York 





Bargains in Marine Engines 
ETE 


cprryining ready to Ta to om 


Michigan Motor Co, 
Grand Rapids, Mich,, U.S.A. 








l= 


AEs inciotiiaal e 


vege at ae aes 


or descriptive Otreular 
44-60 East oe 23d Street, New York, N. Y¥. 
Grand Prize, Highest Award, St. Louwls, 1904. 


aes 





Clore FREE — 


p aints PATTON PAINT On 

















SPECIAL 


Gas Engine Generator 


Steady light from an ordinary Gas or Gasoline 
Engine. Write for Bulletin. 


ROCHESTER ELECTRIC MOTOR CO. 
10-12 Prank St., ROCHESTER, N. Y., U. 8. A, 





Ideal Lawn Mower Grinder 





proved over old 
now perfection. 


facturers, 


THE ROOT 








This machine will grind a lawn 
mower perfectly in 15 minutes, 
and is destined to revolutionize 


the whole business. 


and boys make $10 per day using 
it. Nothing like it on the market. 
For prices, etc., address the manu- 


Plymouth, Ohio 


Greatly im- 
models, and is 
Energetic men 


BROS. CO. 
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Brush, sanitary shaving, Silverman & Vin- 














cont és a é 744,763 
Bucket, an 7? G. L. Stuebner - coveee T84,815 
rkie, H. G. fo. cosccsees 184,786 
», crows lne, tL. L. Sheldon ..... . 784,810 
harness, W. Obermeir.. coccesese 184,804 
| ol alarm and trap, H. Maske ....... ry 
vi aa Sushing, rawtide, EB. Y She SESE coccse .. 784, 
» ONCPREDIT Calendar, J. M. Biggs :. 784,074 
- er Can joints, ap ratus for un, dering " gheet 
: tal, Sr RPUED wee sscccccccccncées 734,856 
Car brake, L. J. vans. envececccecncccceees 7s, 
Car brake, BR. Vogel .....ccccccccccscesces 784,906 
Car coupling, F. G. Smith ....<eeceecceeces 784,764 
Car coupling, ©. A. Tower .......+..-+se0+ 734,768 
Car coupling. A. Rittersbach.... TS4, 880 
Car draft rigging, railway, R. M. “Kimmer- 
man . 784,610 
Car draft rigging, railway, J. F. O'Connor... 754,697 
Hilusera! Car frame, BF. |. Dodds .-. 784,665 
subject to Car hauling and controlling mec banism, "3. G. 
you are under no Seott . oe 784,808 
toh Car, railway, B. A. Tra ‘app 


5 
el 





also press Car register, F. A "Se peer erg 

wo there ino sey -4 Car replacer, C. KE. Wi eee v 
Car sand box, street, 8 Ww. "Pheips ...: . 784.879 
want to keep it,you may ¢o Car strin ; Teh 04% 
ger support, C. A. Lindstrom .... 785,043 
Qf Car wheel, J. T. Duff ..... > Ts Kh 
us in eight equal month Car window sash, street, E. T. Robinson... 784,706 

ments, Any Ke, person ae portable loop for dump, Penbe — & 

is good on our easy "itchford .. é 784,700 
We given written Carbid feeding device, W. Sinclair ........ 784,811 


784,500 . Model F 
f Touring Car 
$60 


Carbareter, H. D. Studabaker . ° . 

Carbureter, gas engine, J. F. & M. Hiltacher 754,676 

Carpet cleaning apparatus, A. E. Moorhead... 754,801 

Carpet f er, stair, & Kahn.. 784,685 

Carpet sweeper baila, device for “attaching 

andies to, D. F. Starkweather 7 

Cartridge, F. H. Rowly 

Carving machine, B. W. Tucker 

Case See Gun case 

Chair table, L. Wall 

Cheese cutter, F. P. Dann 

Chimneys, etc., appliance for use in build 
ing. W. T W eightman 

Chromates, waking, BR. Suchy 

Cireu't breaker, automatic, E. P. Wetmore. 754,722 

Olstern cleaner and water purifier, T. 8 
Murray ; 

Clatern cover, Axt & Borcherding 

Clamping and attaching device, T. Biel 

Cla G. K . ; 

Clutch, 0. 8. Beyer . — . 

Cluteh sifting device, ©. E. Curtiss 

Coal separator, F. H. Emery 


xf 
h 


i 
f 








goods 





Car of Economy 


In no feature is Cadillac superiority more pronounced than in econ- 
omy of maintenance—a motor problem which, until we entered the field, 
remained unsolved. The simple, durable, common-sense construction of 
the Cadillac, its perfect self-adaptability to the various exigencies of 
automobile travel, make it by far the most economically maintained of 











































































































Column, hollow wooden, A. Weaterling ’ 
eel a Me devine we Parsons rua eel all motor cars. 
Computer, lumber, E. Chritton ... 784,660 Absolute dependability and safety of operation under all conditions 
Com eagee. “ - Keller - Lhag = are insured in the Cadillac by its wonderful ease and simplicity of con- 
Controlling device, L. 8. Walle ‘ 784,717 trol, for neither the motor nor its connections can in any way be deranged 
og a I. ~ eee oO Weis Lis er | through a mistake in manipulation. By a single, almost unnoticeable, 
‘ ernice making machine J Ww. . Y ates, mais 0: movement of the driver's hand, the speed of the car, though it equal that 
oan 784,725, of an express train, may within a few feet be reduced to a mere snail-pace. 
Cotton, etc., compressing, C. J. Luce The illustration above shows our new Model F touring Cadillac, a car 
‘ otton paeser, ¢. ~" Searles of almost incredible power and endurance, embodying all that could be 
. .. WB ; 7aa #4 desired in appointment, elegance of design, excellence of construction 
» c. arnes . see x2) fi f ridi Th : ualifi i Ld 
Cultivator, 8. N. Hench : ... 785.088 comfort of riding. ese same surpassing q cations are manifest in 
Cultivator, riding, P. Jarvis ceose renee the other models. 
Curb, pavement, F. B. Cudell 784,661 
Currency for safes, ete., apparatus for mark- ‘ ‘ = nnn Ratios Cn See 1» $950. 
ing, A. A. Petersen ... seeetseend 84,800 ouring r, etac. e a, 
STANDARD rad Cuspidor, H. Malick . sees 784,628 Model E—Light, stylish, powerful Runabout, divided seat, $750. 
Sh. pe ty .10%.p 15h. pF | Cyanid agitator, EB. Stevens ... er y 
‘Ta 4 Ojlinder, 14h. p. 20h. p. Damper, P. Fauth ihe . 784,907 Model D—Four-Cylinder, 30 h. p. Touring Car, $2,800. The 
for spring delivery. Order Dental forceps, 1. P. Norton 785.018 marvel of the automobile world. 
Dichlor dimethyl fluo 1. ki e P 
106-@ High St.,Besten, Mass. ee eo - 785,003 Write for catalog N. and address of nearest dealer, where you can try a Cadillae: 
== Iispensing apparatus, coin controlled, R. G. 
Trowbridge 784,905 CADILLAC AUTOMOBILE COMPANY, Dotah, Mich. 
Displayin advertisements, etc., apparatus ann hel 
for, F. Blyth 784,539 Member Association Licensed bil af ors. 
Ditching jack, R. Rue 784,890 
Door apparatus, revolving. J. A. Pearson TS, 047 
Door control, pneumatic, C. M. Warner .. 784,044 
TAPES AND RULES Door, doorway, and threshhbold for air-tight 
ARE THE BEST. inclosure, 8S. P. Stevenson os 784,904 
Door, hinged lifting, N. C. Schommer ..... 754,806 
ar. tor Door, lifting, N. C. Schommer 784,805 
Door securer and alarm combined, D. N 
BY co. Stewart } . 784,637 
. Mich., U.S.A. Draft equalizer. J. Dobberstein 784,903 
apd Draft equalizer cushioning device, 8. Patzler 785,046 
Draw bar, G. Stevenson Se -» 785,067 
Dredging system, W. H. Le Chard ‘ 785,008 
Drinking utensil, M. L. Williams . 784,970 
e ector u er Driving mechaniam, reversing, F. J. Rector. 784,705 
: Miige runner and pan, (. Glelow 784,558 
Electric conductor union, F. W. Sorg 784,706 
The Greatest Blectric machine, dynamo, H. G. Rest 74,807 
ERlectric machines or motors, brush holder for 
Advance dynamo, J. F. Card TM AT 
Electric motor, Klemm & Reiss 785.004 
in the EBleetric open switch and stop signal, J. B 
Gasoline Age Siniley 785,026 
Electric solencid, L. 8. Walle 784,718 
Por particulars, write to Electrical conductor junction bex, J. Foun 
The Motor ond Ganetusturing Works Co., ithaca, N.Y. |. tain. Jr 784,555 
Blectrical distribution aystem, R. N. Cham 
berlain 784,722 
The Nie wy Pr York | Electrolysis, apparatus for effecting, H Mie bes on ond 
make» J fevetnnd Vous" ayne Philipp 784,592 ike ieee os ay 
and Electroplating apparatus, H. & C. H. Flets = tpayee <n a 
Lowest rates and elegant equipment make this a cher 784,617 ee Tet, Sean ay ering peur 
favorite rguie between _ above puints. Very iow EBlevater control, electric, N. O. Lindstrom. 784.868 ~ cee Se Serre _ 
Cotonist rates to the Pacific Coast and the far West | Engine cylinder, C. Smith 784,46 A Tmaterial analyzed, 
tha Mone May ith. Famous dining car service. Individual | Engine nozzle, turbine, BE. 8. Farwell 785,066 posaings throughout 
Wale % cents to $1.00. Also a ia Carte. A. W. Engine sparking igniter, explosive, Hindman hangeable parts. 
Keclestone, D. P. A., 8%) Broadway, New York City & Albright 784.077 solid iid forse aioe 
- Engine speed attachment, gas, Buchner & ndestructible bearings. 
A MONEY MAKER ss MeChuire TH4,917 Lecomobile Co, 
Hollow Concrete Building Block«, | eines, electric sparking iguiter for explo Conn. 
Best, Fastest. simplest, Cheapest | sive, G. MeCadden 784,626 
es Machine. Fully guaranteed Excavating machine, J. D. Buchanan 784,080) 7 . Ssur-Fi.LIne 
THE PETTYJOUN Co. | Exe sorts i one , mporete platform onsen 
513 N. Oth Street, Terre Haute, Ind | ates ee ee 784845 DRI InG “The Pen That Fills Itself” 
$$ Fiblowtve' onghie, revotubie, A Sawtelle 754,40 LL po Ag tt De aT yt 
Kyeglasses, T. H. Pritchard : 784,886 Ma hi oe sare te poaeeen oe Sek eee enes ee pare mee! 
THE Nulit Vaper Fabric, See Wire fabric “ chines If ame wf let us send you our beautiful new illustrate 
Caan Eat Ate oom T S Harrie io 784,940 ver 70 sizes and styles, 7 drilling be ages Soave LO ill make you a CONKLIN cathesht 
J veding device, automatic material, Monahan aaiee wells in any kina of soil or rock ounted 1 Uegioes J ase 
For Home, Storo snd Strcct & Kieren . 785,070] on wheels or on sills. With engines or norse powers. The! Conklin Pen Go. ' 
We alm manufacture Table Lampa, Fence post, concrete, R. H. Lathers 784,866 Gtrong, simple and durable. Any mechanic cap Pepeerentes in Great Britain by A ean Agen Ui 
Wall Lamps, Chandeliors, Street Fence post mold, J. B Engstrom awa . 784,067 Operate them easily. Send for catalog. > Fai on St, London, E. C.* in fia by Rae, Munn 
100 Candle Power Fence stretcher, M. Reese ; WILLIAMS BROS., Ithaca, N. Y; MClioer a Market St., Melbourne, 2 





seven hours ONE CENT. No 





Wis. No » Fencing barb, wire, U. Durand 
Atschuisly sale THEY StL: aT sion, | “ertilizer distributer, N. A. Butler 
Exclusive territory to good agents. Gar Wrietor | fifth wheel, M. J. Griffin 

Filing device, C. C. Spengler 


Chicge Solar Light Co, Dae a, Chicago — Se amon release for theatri pet . T N T M 
salle Fire escape, F. A. Parker HO 
Fire escape, portable, D. EB. Landis at 
~ How To Increase aera = “= Whe ew il ade al k Act 





































Firearm magazines, device for tadieating the 
number artridges In. F. Gottardl 784,786 
Your Business ff |." 0S pa Of April 1, 1905 
7 Platerman box and Tie preserver, com ed 
‘ned, tach 784,933 
punies a ag ® Pett] _ . The new law which goes into effect on April 1 renders it desirable for owners 
R™= weeks the B _ , every Lee mn cover, A. B. Mattern TH5.018 of trade marks to re-register their marks in order to secure the benefit of its 
Personal Wants | Flo ywers, machine for manufacturing artifi . liberal provisions. 
sate des amg a4 peg SEES sd The old law under which your trade mark was registered does not protect 
Scientific A ican | prank atts Spicer fererervenrtiee THS,086 you from infringement in interstate commerce. The new law does. 
Thie week tt will be fouad | rangi tiemold . T4907} Many trade marks that could not be registered under the old law can now be 
} A aciney- 1 | Plaid motor, N. A. Palmer 7N4.501 | registe red and thereby fully protected 
yfome gnats wan wilt be Food cake, making enitle, M. J. Ronttenn.. Ts Infringers can now be more easily prosecuted under the new law than under 
sy » Nectar gpd fe ae fe a “+ the old, and treble the amount of damages for infringement may be obtained. 
+ Boe set oe Bg Furnace, front arch, 5H. Foote 4.7 Register your unprotected marks and re-register those recorded under the old 
A prompt reply may bring inne ain bt her i709 | law. The fees are low. The protection is full. 
an order, Garment clasp, KE. N. Humphrey 4, Write to us for our booklet giving full information about the new law. 
Watch it Carefully Garment’ ctovtelaes, a 
Gas, apparatus for ~ manufacture of water 











Kramers & Aar . 785,040 
Gas burner, Nicleen -.+ 784,754 MUN 
Gas burner. acetylene, Kistler & Symonds.. 784,687 e 


Gas cot off, automatic, J. B. Brown 784,916 


Gas engine, Rousseau & Ferris . 784,700 361 Broadway, NEW YORK CITY 





or feeding meany F 


ru 
WO cccccee Ce eeecereccccce etcoces cove 784,740 
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Gas, mak and deliveri Loomis & Petti- 
{pape diamartanetery Oh. cmeademee ae 
Gas manufacturing apparatus, Loomis & Pet- 
t 











Gas washer, H. Gerdes ..........- 

Gas washer, P. Meehan 

Gate, J. W. Elliott ......... ° 

Gate, J. H. White ...........06 

Gearing, P. Diets ...-ccccccccccsseccesecs 

Se Mic. Sie URES. Bosidacccccesececos 

Glass blowing machine, H. eee ° 

Glass rinsing means, Pein -s 

Governor, E. 8. DEED Vlitwcasersscitee 

Governor, turbine engine, Farwell & W i- 
SAEED ov ccscces Sec secsesecs o- 

Grader, elevating, VU. E. Moats 

Grading and ditching machine, L. V. Bro- 














MY" 606.655 5.56 0d aud gawehSb wees soe6eneee 784,545 ! 
Jrain binder shocker, H. Welch ...... .-» 784,819 | 
Grain separator sieve, E. Armstrong ...... 784,828 
PEERI ES oe ia Grave coping, 8. B. Rickords .............. 785,072 
Grinding or crushing head, V. W. Mason, Jr. 784,581 
_ Grip driving “ee, W. L. R. Hall .... 784,088 
TOURING CARS Grubber, W. C. House Sak cele i teme ewes 784,791 
are justly celebrated for the correctness of their om. bow, &. r sonemees 35d 660605+a 006s ot cS Beason 
mec anical construction. Kvery mechanical sun case, ere ° a 20 
ad il of the 195 models has been simplified and Gun, gas operated machine, M. Smith. 784,066 
pertected. = Gun; magazine bolt, M. P. Richards ...... 784,680 
y > of unique Gun trunk, L. B. Taylor . ‘ «see 784,001 
eizulats amcenion ont ‘hetanty noogestbhe: a eng | eee Ww arburg cones -» 784,719 R 
They are exactly like the motor in the famous air drier, D. J. Buckley . 784,981 . 
“G@reea Dragon.’ ” the holder of all world’s re- Hammock and canopy suppor 35-40 H. P. TOURING CA 
cords. These new motors show wouter is: WENO | das ccusrcoaseceas $s . +. 784,769 
increased power and have created a Hand rake, W. C. Winfield . SE 784,724 
sensation. Hand strap, U. McClinchie .............6.. 784,696 
Write for 1905 Catalogue Harness attachment, J. T. Bass ........... 784,533 


i hows the graceful lines of the new Peer- Harness attachment, M. V. Root ...... .. 784,965 
ey dels. expuine the Peerlexs mechanical Harrow riding attachment, C. H. way ston .. 7H,776 U 
simplicity and gives the reasons for the greater Harvester, 8. K. Denals .. FREES AOR B AS ~ 784,664 um 
Harvester, beet, H. F. rber 734,522 


efficiency of pe new Peerless motors. in a ckeoekana 


24 H. P. $3.:200 35 H. P. $4,000 Harvester finger guard, pea, G. P. Klumb.. 784,570 
Heat interchang ing Searentee, G. T. Voor- 6 
60 H. P. 86 000 Pe. hees ... xieseaweny 784,716 35-40 H, P. 
The Green Dragon booklet, giving = complete record Heel, Zarwell & Cullen 22.22.0222 222 0002! 784,650 
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Peerlem racing season is sent un request. Hoisting device, R. MeGahey ...........0+ 784,586 
PEERLESS MOTOR CAR CO. Hook. See Fish hook. eniied SURPLUS OF MATERIAL FOR EVERY STRAIN, BUT NO 
38 Lisbon St., Cleveland, Ohio BY irik’ and eye, G. G. Tandy 20 00 llLL TekeTO A excess of material where it s not needed. Every part and piece 
Member Association Licensed Autow bile Manufacturers, Horse or enttie blanket, T. & G, Clemetson, 784,921 of chassis from selected stock subjected to the most thorough 
heer sag BS hs ae Va Clair bans mechanical and laboratory tests, so that parts that most frequently 











Hub wrench, R. L. Hicks ............+ break in cars of ordinary construction—axies, frame, springs, casings, 
























































EASTER TOKEN at a agen ae rt & gro psnes: transmission, etc., are made unbreakable under any stress of normal . 
indexing machine sack, 9. 3. Burke ....... 794.658 use, however severe. Exclusive features of unequalled merit are: New 
4 nhaler, oe  kihoceddadecdoaboae 84,682 % ° 
; Rema ats wate oo pete carburetor which positively maintains a correct explosive mixture; new 
Ink-pad, G. C. Bessonet ......... ee gga 277 system of spark and throttle control with ball joint connections from 
7 Inking pad, D. L. Clayton .............+++ 784,548 levers mounted on non-revolving head within the steering wheel; new 
Insulated rail joint, G. L. Hall ...... ... 784,741 hod of 
Ss Insulating lining, N. Marshall ............ 784,695 met of releasing compression in starting; new steering mechanism 
\ 4 jnealating beet or structure, 0. 8. Bara bate 794,631 and other improvements adding to efficiency of the motor and ease of 
nternal combustion engine, C f£ felas .. 784,818 : 
FUN Internal combustion engine, H. J. Leighton. 784,949 control and care taking. 
MECHANISM AND MYSTERY Iron and steel, manufacture of, J. J. Hud- COLUMBIA supremacy in body designs and furnishings has never 
1s Tm EE ES Doc dalatarekt ate ag + 785,002 been questioned. We supply the Mark XLV Chassis with the following 
a n Sunes board and tab " combined, eS. =; : 
WONDERFUL PERFORMING “ WIZARD E66 ‘ Oana aet te .. 784,781 Styles of bodies: Standard Double Side Entrance Tonneau, $4,000; 
‘ar onal fastening d vice F. c ‘anfie id .. 784,983 Vi i + Dou . + Limouw 
The most marvelous and unique mechanical Journal bearing, A. % ‘Se | Bae: ‘ 785,051 Royal Victoria, $5,000 ; ble Victoria, $5,000 ; Landaulet, $5,900; Tui 
combination ever conceived. A_ acientific Keyhole guard, J. Kohousek .............. 784,047 sine, $5,500. Each pattern reaches the limit of elegance and sumptuous 
ro eens A ce ynagely Kitchen and dining table, combined, 's. As- appointment. 
rotary motor can be operated with or without K ae cehinn: husteee. a S0 Wanee... gt | Catalog of Columbia 35-40 & 18 H. P. Gasoline 
shell. Put in motion by a child in 5 seconds. matting machine, hosiery, A. 3 geon .. 296,82 Cars will be sent on request, Also 
The egg will stand on either end 4 to 6 Knitting machine take up, L. C. Huse ..... 784,567 oe special 
minutes and maiatain its equilibrium at any an- Knives, seamless combination ferrule and Catalogues of Columbia Electric 
gle placed on a pedestal while rotating at high bolster for, G. 8. Hastings ........... 784,742 Carriages and Columbia Kleo- 
speed. Knob spindle attachment, A. Hitt ........ 784,620 fwic Commercial \ ebicies, 
JUST Mechanically perfect in Ladder, ship, P. Bracegirdle .............. 784,832 
OUT ot Dae cticall Lamp guard, W. L. Browne ............00¢ 784,916 
i Lamp shade and reflector, combine 4, 4. PF. 
eArthur .. peak peed cosedestead 785,017 
a b Lamp cabot, H Bayer PEPER? Hye 784,775 
Lavatory and lavatory Suopert, J. C. Reed. 784,962 
Lawn trimmer, ©. H. Schick ............+. 84,893 
Lead, manufac wasiend white, Rowle y & Mont- 
gomery .... Coecssecncccoune 785,023 
Leaf turner, €. J. “Coulter ‘ ‘ . 784,549 
> s Leather working machines or the ‘like, oper 
Se rareitting, tel for, J. Rood... .. 785,022 
ting jack, W. » GREGOR ccccce 784,589 
WIZARD NOVELTY CoO., Inc. me _saoetve system, party, O'C onnor & enna 
ONES cass ccc ccc ccccvccsseecsccene t 
1007 E. Filbert St., Philadelphia, Pa. Liquid container, O. J. Punches ............ 784,704 
wiquid filling apparatus, S. Schlangen ...... 754, 
Lock marking gage, door, A. Carlson ...... 784,834 
Locking bar pipe, G. J. Hoskins .. . 784,566 
THE NICKEL PLATE ROAD BETWEEN NEW | Locomotive, P. F. Dundon ... . 
YORK AND STON, AND CLEVELAND, Loom pattern mechanism, R. Crompton . 
FT. WAY ‘NE AND CHICAGO oom shuttle, hand threading, C Sa 


Loom temple, W. F. Draper .......... ‘ 
alouent rates and Re cquipmess gq, . Loom warp stop motion, C. B. 784, 
avorite route between the above poin x 
sleepers. Unexcelled dining car service. Individual ayy end and tying machine, Muller’ & Gil 




















club meals 35 cents to $1.00 each. Alsoala Carte. Full | more .......... cece eeees eee 
iatoremion. o cE ag to R &. General at D. R. MacBain ...... 
Agent, Fad ffalo, N. Y., or A. P Hhoclestone, Map cabinet, G. W. Barnett ° 
D. P. . S. $85 Broadway, New York City.” assage apparatus, E. W. Schneider ...... 784,800 
2 machine, G. F. Trotter .......... 734,643 
i Ti d Oo $30! 27 IR MONEY a oh nce ssesicteedesecess 784,564 
urne ut | 8s Measuring tape holder, W. J. Seep ........ 785,052 
worth of plating in 2 weeks, wri Metal treating furnace, J. Morat .......... 84,956 








— from ore by electricity, extracting, 




















ct 2 eee pam a 784,885 
Meter recording mechanism, electric, C. H 

Thordarson ....... cR¢0 des 0000600503. SO 
Meters, electric central station recording 

mechanism for, C. H. Thordarson...... 784,712 

Milking apparatus, W. H. Lawrence ...... 784,796 

Milking machine, F. Ljungstrom ...... ... 784,692 

Milking machine, L. Burrell . va 784,720 

thing Catalogue, Agene md START a machine cnpperting harness, F o00.008 

weet oe Capstone, Agsney ond Address, © hn wm, smc, TREE EEE 84, 

wees lating Works, Cincinn=ti, O, —~ Ay ~~ and cone entrating appar- 

joyder & Langhton ............. 784,999 

Motstoner, envelop, J. Crowther ...... -.es 784,616 

7 ge lg “Speen Liss 784,701 

Mold, C. PEE VéiScckey.ce Fonts vaseakeees 784,874 


MARINE Mold, O. A. Stempel 784,967 
Mold coating apparatus, “Merrits & Bartle- 
GASOLINE baugh ........ 3 : . 784,878 
Molding machine, H. A. Battenfe ia 784,535 
Molding machine, J. N. & H. A Rattenfe id 784,536 
ENGINE Molding machine, papeatn he, I. L. Landis.. 784, 


Mower, 8. K. Dennis ... 
Muff, W. Grushoff .......... 


The Handy Autocar Rusaheul 


Thoroughly Reliable Muffler, A. P. Brush 
Simple in Construction Nettines pin By ae Winer & Walcott 
’ ie, . ireenstree . * e . 
Needle case, P.'A. Curtin .......... Its remarkable ease of control and the limited space in 


eed 
Unsurpassed as Auxiliary Power Numbering machine, FE. G. Bates 


which it can be turned and handled, together with its light- 


Suitable for Launches or a | Bg ~- Q 
Working Boats OM ean bolder, FH. Spicer. ness and power, make the Autocar Runabout the ideal car for 
"Vato ° : av * 
WRITE FOR CATALOGUE Onion cleaner, F. Griftia 2. . use in crowded streets, for short quick trips in city or country 
PENNSYLVANIA IRON WORKS CO Ore roasting furnace, H. M. Heath et al.... . i 3 1 ps ’ 
Oven, toasting, R. Grace .....+.-.++++. oe and for all other two-passenger work 
5009 Lancaster Avenue, PHILADELPHIA, PA. Overalls, M. Colstrom ........0s.seesseees ae : 


Packing machine, D. a _Eustice a ke ore Oe 

— —— Packing, rod, C. R. La e646) 6506000006 
Packing, * 4 bs E. Getta jan ce oe obe cba 

Pad. See 

Pan and above Ma’ lifter, combined, A. M 











Owners of large four or five-passenger cars find it economy 
to keep an Autocar Runabout to save wear and tear on their 

















*  gsealopence ‘ 784,808 big cars when only two passengers are to be carried. 
BUFF Paper drying eytase ". ap peratus for remov- mB: 1 f ape 
te 7) . R : 784, " ane 
paper hanging devic an: c Cagwti To he Autocar Runabout is positively the best runabout 
device, fountain, G. N. Byl .... 784, : M i 4 P 
. TRANSITS AND ives Pen, fountain, T.'P. Ambrose «..-+..+-+0.. Tt.538 built. It has a ro-horse power, two-cylinder, horizontal op- 
oat Sena for Precision ia te A Deonograph, ia Devinenu 2.2... 784,008 posed motor; the motor is located under the hood in front, 
"KE ¢ Px por ster, C. W. Dake.. 784,988 o. 2 . . . 
ite Bie a! fleas Potrarape orlet warning — a teas ue where it is instantly accessible ; it has shaft and gear drive; 
DD Sc csecdceareede cou ‘ oa y 





e three forward speeds < J : 
OEP EE FP EP RE RIS 784,587 _ Is and aiemoates 


ARTESIAN Piano ae Planissimo device for, W. & | New catalogue descriptive of Runabout (Type X), $900; 





Wolls, O11 and Gas Wells gh GF Richardson .....-..++-+. ay | Type VIII, Rear Entrance Tonneau, $1400, and Type XI, 
pen epee ene aang Diey ‘Love- 784,578 Four-Cylinder, Side Entrance Tonneau, $2000, and dealer's 
poate | Five, expending and Ganging machine, L- D. 4 ay name sent on request. 
7 Mos mod Be wy Bive neseet, 2 BOUND ons sotgnemsecceees Lh 
1 pe oint oc n ar, OGKING «s+ . 
Write us 3 stating exactly pao Pipe thresding dle, on DOR cccececcccccs Lg THE AUTOCAR COMPANY, Ardmore, Pa, 
bal r illnge *ipe ench, / OBB wc ccccecceses . e 
trated catalogue. Ad dress 5 ic po 4 Lh tetnemne péccecs ccooe 404, Member Association Licensed Automobile Manufacturers 
PIERCE WELL PEGI NEERING AND SUPPLY as | Plow, disk listing, J. D. Smith ..... «+. 784,745 
16 LIBERTY STREET. NeW YORK, U.8. A. Plow foot Hft, C. B. Davis cosseseseeeess++ 784,842 
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254 Scientific American, Marcu 25, 1905. 











Plumbing traps or the like, closure for, J. RB. 

EROMOER 2 vcsccee-.ssceccesee sesecseseee TH4,931 
Pole guard, J. Soderberg ...cesscoccssccess 184,002 
Polishing machine, J. Shaver ....cccscccses 186,024 
Potato bug picker, L. BE. MeGovney ...++« 784,028 
Prossering and flue beading tool, T. V. vo 


bury ots eeeeeeesseseseoces «+ T3954 
Pulley, gear, and sheave, W. Brinton. eves 5 
Pulp beating engine, J. White ...eseeseens 
Pulp atrainer, F. EB. Hemings® «..++++++++ e 
Pump, B. 6. Bemor ...cccsscoscccccccssses 
Pamp, A.. A. Ball. Jr. .......-. obeecsove 7 


Pump and piston red, combined, J F. "Leary. 

Pump, foree, RK. F. George 

Pump or turbine, rotary, Hopkinson & Chorl- 
fou . u 

Pump, rotary, D. B. Virtue 

Pump vaive, J. M. Bassett 

Pumping apparatus, air, T. H. J. Leckband 

Punching press, L. L. Barber 

Radiators, etc., adjustable foot rest. for, 
EB > 





v. Terry .... ghee cosentecreneede 
Cr i, SE «6 Jccec 6060sbebeend 7 
Rail fastening, G. BE. Lynch .......-ceeeeee 
Rail joint, W. Daves ......... oe 
Rail joint connection, J. Graff 
Railway ow safety gate, Sane & 


































































Bentsen ....56- oe m3 
Railway Te signaling device, E. de &e- Paar oe 
BBM sensi c ce teresretssevessresssseeece 784,900 
Railway joint fish plate, dD. c Johnson «++ TRO 
Railway motor control, C. P. Stelnmetz.... 784,814 
eS 7XRANKLIN 
Railway. switch operating means, R. C. 
One-third of a Century I, 6.5554 sap nedensdecsccoccces és 784,057 | 
Ratlway tie, A. M. Moylan ..... cveseee 784,802 | 
Standard of the World |} | wsuws: ue Fo wright Soc ee 7. charm of sone . 
tallway tie, J. J PIOFG socscessss eee TR4 S46 2 ce 
A fsticions booatifes preserver and cleanser Soltwar tie, 3. A. Wileed.c...022:2 stron 786,068 | ‘ ng In a 
oft @ teeth: makes the breath ewe > oH Railway tie and rail fastening device, me F; Al; . | Ms i. 7 
= for the tollet tabla and trvvelingy mo tallic, J. H. Killinger ........+.+. ve. 784,793 vankiiw is due to its enormous power, 
to litter; no liquid to spill or stain, patwes ae, ar, WwW Avery pe , ‘ li t | f 
25 Centa, at all Druggtsts. allway rac struc ure, i. OPVIN. « «+s its io 1 ness anc ease oO - t 
7 Reciprocating engine and pump having ro- > - « « con ro ® 
©. H. Strong & Co., Props, Chicago, U. 8. A. ) . tary operating ole gy Age uid, > 
a ’. Johnston .. peboecncecces .. TR4.560 " ‘ 
a Refractory articles, manufacturing, P. Klein 7 Water-cooled cars have been developed to a high degree of 
oun as es Eee ——e | Register actuating mechanism, W. W. John- . 5 5 
ete multe avicing’ ip Wika excellence—especially since they have followed the lead of the 
‘ine, mu ple driving, . & MOT ceeeus . . - o re; 
Kelay, M. Setter iy aeteasigrpater eres 7 Franklin in adopting four-cylinders. But so long as they are 
olay, ansor : ‘ / 
H i Reminder ring, expansible, ©. ‘T. Whitsett hampered by their heavy and cumbersome water apparatus, and 
Roek drill motors, means for coupling, J. H. — 5 ¢ ’ 





Redfeld their power is exhausted through great weight and wasteful appli- 





















































































OUR GUARANTEE Rotary cucine. J. D 
2 4 gine, » Buchanan a 4 . a ° * 
We will send yor by prepaid Rotary engine, R. Nass cation, they cannot attain that spirited and bird-like buoyancy 
express an Evans ‘sovam Uap Rubber tired wheel, R. Mulholland . . . ad 
om thirty de sad all we Sack or bag, R. Graham that is found in every /ranklin car. 
ot te sprtinne” in any Safety pia, J. M. A. W. Zimmerman 
k in St, Tre during the Safety pin, A. W. Straight 
trial pertod, subject oye mur Sash or screens, numbering device for storm, Runabout 20 H. P. Touring-car 
A. Crosby ® 
' do ha ype = A Sash pivoting device, ventilating, Langdon Light Tonneau 30 H. P. Touring-car 
euiictent growth of hair within & Carlson .. os . TR4,.574 
this time te convince you that . co 7 net 4 . * ‘ 
Ge ectbed io ieaiva cit | Sa! Manteo a cotiing ma, "| — Send for catalogue and booklet which tells of the Frank/in'stecord run from 
om ayy w . s anne * * . ’ , 
cadet. - chine or, A. H. Masters ........ce.e0. San Francisco to New York. Both books are read from cover to cover 
The effect of the vacuum Seoop, A. Hetland . 
and exhilarating Scraper, wheeled dumping, J. 0. B. Krohn... 7 
it gives the ealp vor Sorese JI. Ww Myers ' 7 H. H. FRANKLIN MFG. Cco., Syracuse, N. : 
= — — — Screening machine, J. O' Laughlin . Member Axsociation Licensed Automobile Manufacturers. 
end astive crcalation Seal and lock, automatic wrapper, EB. | 
without the use of drugs Webber ..... r — - 
oF lutions Sealing means for ve easels J. M. Hicks * XP aR LD ¥) 
TMestrated book free on Sealing means for vessels secret, A A 
Fequest. Low 
Sectional wheel, F. ¢ BRiggert, Jr Pe 
a te VACUUM CAP CoO. Self oiling wheel, W. W. Willson canes . ) 
425 Fullerton id St. Louis, Mo. Sewage purifying and garbage consuming ap 
paratus, F. P. Smith . 
Sewing machine, buttonhole, E. B Allen 
Sewing machine motor attachment, F Pe 
luyck ‘ . onus 
Sewing machine presser foot lifting mech 
aniam, J. M. Merrow ...... es ee 
Sharpener, knife and shears, J. N. Richie .. 
Shears, P. Broadbooks 
Shipping and show case, combination, W. W 
Menee 
Bhocking mac hine, Ww ‘oole: ey & Vox ..-- 
Shoe, J. G. Marchland . 
Sieve, self cleaning, M. W. “Hunt: 
Sink, supporting prnene kitchen, E. H. Ja- 
quith ..... p04dnen ease «oe ° 784,044 
Skirt or coat gage, J. B. Wells .. ° 734,520 
Smelting brick and making same, sulfid ore, 
J. Furukawa .......++. : ‘ 784,80) 
Smelting ore, R Baggale et. ° .-. 734,001 
Smoke bell hanger, Cc. J Woodward TAS, 
Smoke consuming apparatus for locomotive 
boilers, S. F. Pierce ......-.-- 784,881 
Soap pulverizing machine, R. H. L Talcott. M4 
Speed varying mechanism, M. 0. Reeves ... 784,7 
In sending out their last specifications for Spike extractor, G. F. Pearson ..........+.- 785 , ———_—_—— -— 
engines for West Point, the U. s. Spike puller, H. Q. Hood ...... . - TR4, 079 | 
‘as Department required them Spindle —— clutching means, rotatable, oon 
* G. O, Draper .......66- 784,929 
Olds Engines or equal.” This speaks vol- ope bobbin retaining means, rotatable, , onan 
umes for our engines. It means they excel all D. Morse ....-+-secesecess - 784,967 Don t BURN Your Building 
others or the U. 8. Government would not de- Spon, medicine, M. L. Beistle .. .. 784,830 y 
mand them. age apparatus, N. Burgess ...... -. 734,019 ° 
They are the horizontal type, 2 to 100 H. P., Stamp, printing, 1. M. Todd ++ Your Stocks of Merchandise 
@ndare so simply and perfectly made that it re- amping device Stewart .. 504,638 
Quites no experience to run them, and Pnenns O80 arying apparates, © . ii Your Investments, Your Money 
Practic Cost_Nothing. Steam boiler, J. C. Schneider 784,504 DON'T 
‘of our Wisard Engine, 2 Steam boiler, G. H. Blowers 784,976 Pay big Insurance Premiums and 
m, sam Steam beiler, multitubular, J. F. Lieben then lose twice as much as you get back; read 


tritt 
Steam meter, E. Kuhoke 
Steering wheel, P. L. Hussey 
Stencil cutting machine, 8S. D. Hartog 
Stock washer, G. R. Sherwonl 
Stove, reversible, F. De Rangis 
Street watering cart, C. W. Collyer 
Surgical needle, T. C. Edwards 
Swath turner, Blackstone & Watts 
Switch, A. BE. Willey 


Fireproof 
Magazine 











New York Agents, R. H. Deve & Oo, Binghamton, N.Y Switeh points or tongues, holding device for, 
———— Cc. ©. Korna .. 784,089 
Table, ©. King . 784.045, 784,046 
Tank heating device, storage, S. F. Bowser. 784,542 A monthly, filustrated Magazine of 80 
Tank support, P. P. Sturdevant 784,600 pages touat is full, from cover to cover, of 


new ideas on 

Correct Fireproof Building 
Certain Fire Safeguards 
Prevention of Fires 

Saving Fire Insurance Charges 


Telegraphic tranamitter, M. Armstrong 784.520 
Telephone call, P. T. Geyerman 784,557 
Telephone locKing device, coin operated, W 

Calhoun . 784,546 


key I Ww Wane 


Telephone operator's ; ‘ 
maker : , 
Telephone signaling means, K. Weman 
Telescope, binocular, etc., prismatic, J. Alt 
chison 


Telescope, panorama, C. P. Goerz 
Theater seat attachment, Olson & Sherwin 
Thill coupling, BE. J. S. Davis ........+..+.- 







B Li ht tes drying frame, J. Knott, Sr........ 
Threshing machine, V. C. Bailey 
y g Ticket holder, dairyiman’s, H. G. Clover FIREPROOF MAGAZINE is of intense 
interest and of pructical financial value to 





every man who has a dollar invested in build- 
ings. It is of value to every man who builds, 
whether he erects a three-thousand-dollar re- 
sidence or a three-million-dullar office build- 
ing, mercantile building or warehouse. It 
goes far bey: nd the mere building question, 
however, and gives help. data, facts and 
figures on every chanvel of information 


ELECTRONS A ND THE EL ECTRONIC thet will help reduce la 





The Finsen 





Tinning machine, D. I. Clarke .....-...- 
Treatment | Tire, pneamatie, T. Glara . : errr Ts 


. W. L. Carson 


ze: 


, combination, A, Haag ‘ 

| Tool, combination, J. R. Morris 

| Tool handle, detachable, W, Ashert ...... 

Tool heating apparatus, J. Pirte o« 

Tool, percussive band, H. Potter 

Toy, F. F. Relaner 

Tracer, duplicating defect, BE. M. Schantz 
\ B 














Train signaling equipment, electri ashh eap. business 
PROP. . FIN Lane ‘ 865 | Theory are eae de! SiR OLIVER LovGeE in SCIEN- 
are S, Vinean Traingraph, W. A. Inwood . . ac . TRA 80D | TUPIC ANentc AN SUP Ph axeere 142 28. 1430, architect, engineer, investor in’ buildings. oo 
you area y form of skin disease, Tramway, cable, C. Messick, Jr 754.055 | 1431, 143%. 1433, 1434. Price 10 cents each, by buyer or seller of fire insurance can 
yr’ a you save pt mash are afflicted we want Trap, A. L. Fuqua sade peated 784.840, mail, Mann & Company, 361 Broadway, New York City, not to read it, The article by F. W Fitz- 
you to have copy of our latest book, just Tree protecting device, A. Karlsen .. . 784,484 | and all newasdealers. vatrick in the March issue. “A Chat with 
published, quimaer se See Lawn trimmer - — Dasiness Men. 2 = Lan ogy many times 
Trolley, oO. Day . coe .+. 784,843 the annual subscription price. 
M4 potatoe on By ay Dperatton. rH Trolley catcher and Tetriever, Hoffman & _ Da s’ Trial 
tells of its universal success in diseases hitherto B) . Powers ooo... see. nec c es o- ow ease cues gg y It costs you 8 1-3 cents a month 
1 Lupus (skin consump- Trolley, electrical, ‘®. R. Stoddard ........ 784.680 
Trolley guide, J. F. Jameson . sees 784,081 on This $l .00 a year 


regar na as 
) ea enpeee varicose ulcers, eczema aod man , 
wtbet forms akin ae cay “4 Treter weet guard for electric wires, J. L. +n. on MARINE ENGINE 
have Sullivan, reissue .. 2,32 Subscribe for it to-day and begin with the 
ws ou ityte Sur onnlne Hl Wisk ee eee wena & Hijo rmatad. qeara Neo Cagh Payment re- March number. |! nclose check for $1.00 


k, G 
Truc and address envelope to 
































freer os orerated by ph sicitans ‘ake Truck’ apd capecst, ‘combined wheel, H. K. « ¢ — ret, oo nent creams oe | 
been t ponhagen are ally trained sO mmick .. oe . 734,992 nm park plugs | 
4 ‘ > * 1.50, euaranteed 365 day iso ° ‘ ; 
nqueinogee ptf, OS icecee TMAMETT fe snared vo darsi se 1 Ejreproof Magazine, Chicago 
THE FINSEN LIGHT INSTITUTE OF AMERICA Tube sheet, Boyce & MeCormack T4048 -™ 51DONALD & ERICKSON 
2 Suite 0 78 State Street Chicago Tunnels, ceneratiing subaque om, bit Ls oneete “ ane ve. — 34 W. Randolph St., China Single copies, 10 cents. 

Turbine, elastic Guid, W. B. Potter ....... 784,806 
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Banking by Mail 


Our new illustrated book- 
let is of special interest 
to all who work and save. 
Sent free to readers of the 
ScIENTIFIC AMERICAN. 


4% interest paid on savings 


Peoples Savings Bank 
Pittsburgh, Pa. 


The Bank that Pays 44 























POWER FOR YOUR BOAT 


SMALLEY marine aie are recognized as «tandard the 
world over, A wise man will nt attempt eer save « few dollars 
by purchasing questionable goods. Our machine ts worth far 
more to you then we ask vou to on get absolute satis- 
faction and the benefit of the latest practical improvements— 
ose fade. You get the benefit of our long yeey op in build- 

marine gas engines exclusively. You have the satisfaction 
of mowing ( t you are dealing with responsible parties w' 

arantee means something. Oar 84 page handsomely illus- 
trated 1905 catalogue will be sent on receipt of 10 cents in 
postage. See our — at Motor Boat aw at Mad 
Square Garden, New Yo ddress Dept. W 


SMALLEY MOTOR C0., ‘LTD. Bay City, Mich, U.S.A. 


Member of the National Ass'n of Engine and Boat Mnfrs, 














KLIP-KLIP 


BEST EVER MADE 
A perfect manicure 
Quick, easy, 
simpfe and 
strong. 
The Original, 
made in German 
silver, 250. 
Klip-Klip Jr., nickeled, 150, At deal- 
ers or mailed. Accept no substitute, 
As heretofore, made cnly by 
KLIP-HKLIP COMPANY, 
Send 4c. in stamps tor book, 556 Clinton Ave. S 
“How to Care for the Hands.” Rochester, N. Y. 





















| Twisting machine, i. a J. W. Collins 


| Weaner, calf, E. P., Jr., 


| Wrench, J. 





The WONDER DYNAMO-MOTOR 
Most Complete Little Machine Made 


Lights lamps, runs motors, decomposes 
water, ete. Output twelve watta, wound 
for any voltace ap to ten. Has laminated 
armature, making the most efficient little 
motor of its kind on the market. Will 
run on 110 volt cireult. Welght. 4 Iba. 
Height, 5 fmches. Send one | for cata- 
logue Agents wanted every where 


THE R. M. CORNWELL CO. 
Syracuse, N. Y., U. 8. A 





#6 South Salina Street, 


Convert Your Bicycle into a Motorcycle 
ata moderate cost, by attaching 
the Mesce 1X A. P. Motor 
Outfit which inciudes all acces- 
sories to make a complete ma- 
chine without alteration. Chote+ 
of three transmissions. Part 
sold separates? a for ¢ - e 
logue and ag 

MOTOR BICYCLE E a 

& SU 
Buffal . + ate 









THE PAN AMA CANAL IS DESCRIBED 
from the engineering standpoint in SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1359. Price 0 cents, 7 = mail, 
Munn & Company, %1 Broadway, New York City, ap 

all newsdealers. 















#1250 to 1500. 


4 Cylinder Air Cooled. Cols Uier 4 Condition» 
Tha letter is one of hundreds of proofs: 
“Alliance, Nebraska, to 


over rims, using 
bill gear. When we 
reached top we threw in 
So Nigh gear cad ds 
off se 30 mile an hour 
Write for Catalogue gat, 


PRERIER MOTOR MFG, CO.. 210Shalby St., Indianapoll, Ind. 













Turbi ‘ . H. Lademan ..........- 
Turviee, Gun tee, H. F. Fullagar .... HARRINGTON & KING 
Turbines," "water = lubricating pubes ten oe ¥ 
steam, A. H. Kru taney fey Cantoesees ERFORATED META 3 

- 


Twisting — starting or stopping de- 
vice, H. We Collins 
pewriter | Sabana transmitte 
bined, C. H. Hepinstall 
Typewriter classifying sheet holder, H. C. 
EO” sk cab cd 0 Shi 4h0sss bdawoacceres 
Typewriter, etc., carriage return mechanism 
OG, Ee, DEPOTS oo cccnvnccdssucédnctsesus 


A. > ~ ama eecccces 
Umbretia’ folding, b W. Mabee ....66.+.05 
Valve, gasolene engine feed, Pederson & An- 

dresen 
Valve, pressure regulating, J 
Valves 4 their spindl 

©. By  neccedsscccsvcecasvesesces 
Vege table cutte r, W. Wildermuth .. 
Vehicle steering gear, T. M. George o¢ 
Vehicle wheel, H. H. Taylor, reissue...... 
Velocipede, E. Bentley 





. Funk ..... eoceses 7 





















858 
585 ‘ e 
84,672 ‘ 
784,871 
“4.002) _ THE WONDERFUL JAPANESE METHOD of attack and orgy which the 
,609| WEAK defeat the STRONG. The complete course, in one volume, pt. Harry H. 


Skinner, 12mo, cloth, nearly too photo-illustrations. By mail, $1. 
CAPT. SKINNER'S BOOK is the OFFICIAL TREATISE 


this 5 
fron Sora selected by the Navy Department at Washington 
fot instruction of the crews on ous Be Vessels. It is. now 





Vending machine, A. Cor 
aw apparatus, building, W. N. Rey- the Officers of 
ee OR OPO FORE 84,963 the S. Army and 
Vessel for carrying ore or like material, 
Hoover & i Ann. sip cites osede : osece « eee 943 , the Police of New 


Vial necking and lipping machine, W. 
Vibrator regulator, C. F. Splitdorf 
Vine cutter, R. M. Varnedoe 
Vise, C. J. Lindgren ......... 
Vise, foot, J. W. Ford oe 
Wallis, constructing water tight masonry, C. 





a By peepee 
Walls, water ~— joint for masonry, C. M. 
TEE. S60v0c0tuccdkcudecshecavexbaaln 
Washing mac hine, “D B. D. & W. F. Blake. 
Washing machine, G. A. Wolter .........++ 
fatch memoranda attachment, W. W. WI- 


EE “vbnss-stbeck tirede. Sabsedebedeesbad 
Water closet “flush? ag ‘tank, automatic, H. 

H. & J. G. Fleck . 
Water heater, W 
Weaner, calf, F 





“Roath” 
Burge . 
« i Van Alstyne. 
Weighing scoop, J. L Taylo 
Well drilling mechanism, Kousp & Greene.. 
Wheel, Morse & Plumb 
Wheels, shafts, and cranks, fastening for, J. 
7. EE: ss bncbteanesen 
Winding form, J. W. Lundskog ............ 
Window, R. W. Ennis ...... 
Window construction, 7 T. Robinson 
Wire covering machine, G. T. Nicholls 
Wire fabric, B on Eg _ ;. : ‘des 
Wire shipping device, barbed, C. B. | <imball 
Wire stretcher, W. H. Spiller ........4... 
Wood fiber cutting machine, H. M. Leonard. 
OferMann ..cccceceecceeccsess 













DESIGNS. 


lavatory. W. H. Lloyd ........+0+. 
printed textile, E. . 


Basin, 
Fabric, 


Spoon, fork, or similar article, W. H. Rogers 





TRADE MARKS. 


Accordions and concertinas, their cases, fit- 
tings, and parts, Lyon & Healy 
Aaphett, Warren Chemical & Manufacturing 


SE AOS. od cvcdcedcdvectesssets\cbbae 
Buttons, braids, and hand-crocheted trim- 
mings, hand = croche aoe Blumenkrobn 
Crochet Button Works ..........-..s0. 
| Cartridges, Austin © ertridge Co... .44,317, 
| Dyes, dyestuffs, stains, and coloring matters, 
Johnson-Richardson Co, 
j Batrac: of hemlock bark, 
Spencer 
| Gas burners and gas burner mantles, Usona 
light Co. 


clarified, ©. "A 


Knives, butchers’ knives and cleavers, table 
and carving, Landers, Frary & Clark. 
Liquids, mecepenciag for evaporating, F 
ucker 
Lamber, lath, ‘and shingles, H. L. Jenkins .. 
Paint or coating, certain named liquid roof- 
ing, Elliott Varnish Co. bitebs 
Preparation for the treatment of certain 
named diseases, Carender & Gates .... 
Preparation for the treatment of certain 
named diseases, liquid, J. W. Cotte rel. 
Remedies for certain named diseases, 
Zelner .. 
Rheumatism cure, 
Georgiad 
Silk and silk mixture ‘textiles, G. 
Soap, Frazer Lubricator Co. 
Tooth and mouth cleansing preparati 


ney paration for, G. 
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I personally superintend the manufacture,of every bar. My guar- 
antee goes with each one. There are many good reasons why 
Robson's *‘ Cosmos” is better than any other anti-friction meta’, 
Read them. I make every claim good. 

1.—Oxidizes less; 2.- Wears longer, therefore economical ; 
Runs cool ; 4.—Runs’ smooth ; 5. —Stands harder usage ; 6. —Double 
cated: 7.~—Runs freely; 8.—Makes clean castings; 9.— Quality 

never varies; 10.—An honest metal; 11.—Has stood most crucial 

tests; 12, --Used “Ty t the United States; 13-—Prompt ship- 
ments ; 14.~—Price is right ; 15.—I prepay freight. 

Write for priees atonce. You are taking nochances, You will 
find **Cosmos” positively the best all-around anti-friction bearing 
metal on the market. A trial is all I ask. 
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metal is net satisfactory, you may, in thirty days after 
shipment, return at my expense all unused ‘‘ Cosmos” and 
I will refund your meney. 
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Prepaid 


With additional wheels (obtained at a slight extra cost) a great variety 
of rulings and borders may be produced. 

Ink Pads are Stonchangnattp We have special pens for draughtsmen, architects, accountants and 

~ A wafer Ge see bookkeepers. Please specify the kind desired when writing. 
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WATCHES 


The man who owns or drives an Auto should not use an expensive watch. The 
New ey screw cased watches are perfection for [Motor work. 
Dust and wet proof. Accuracy 


1234 Broadway, BUFFALO, N. Y. 

Seif-inking, no dipping. Every Accountant, Engineer } 
WILL RUL CK WARD OR Draughtsman, b&b oo k keeper, 
rorwane: ULING PEN wants one, and it is univer- 
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Every shape and kind of stone from 
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design, sills, coping, anything. 


Tamps on the face of the mould 
using 2 to 1 of sand and cement for 
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New 8mall Laborat pe, full outfit, - - 9.00 
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Instructions and complete outfit of mounting material with each microscope. Send for lists | |i 1 
Dept. 6, WILLIAMS, BROWN & EARLE, $18 Chestnut St., Philadelphia, Pa. | | 


HOROLOGICAL DEPARTMENT 


RADLEY POLYTECHNIC INSTITUTE 
Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
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Send for circulars. LOUIS WINTER, 902 Centre Ave., Reading, Pa. 
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